OUR  70  M  I  L  L  I  O  N  T  H  MILITARY  UNIT  SHIPPED  THIS  YEAR 


power  modulator  applications 


UTC  filters,  equalizers  and  discfn 
nators  are  produced  in  designs'^ 
.1  cycles  to  400  me.  Carrier,  airc||(i 
and  telemetering  types  availabiia 


standard  designs. 
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Military  Components 

FOR  EVERY  APPLICATION 


HIGH  Q 
COILS 

Unequalled  stability  is  effected 
in  UTC  high  Q  coils  thru  special 
processes  and  materials.  Toroid, 
mu-core,  and  variable  inductors 
are  available  to  military  standards. 


wuiMk 

TftANSFOHIMERS 

UTC  pulse  transforme  s  cover  the 
range  from  molded  structures  weigh¬ 
ing  a  fraction  of  «n  ounce  to  high 


MOLDED 

UNITS 


MINIATURIZED 

COMPONENTS 

UTC  H-30  series  audios  are  the  small¬ 
est  hermetic  types  made.  Class  A,  B, 
and  H  power  components  of  maximum* 
miniaturization  are  regular  produc¬ 
tion  at  UTC. 


ENCAPSULATED 

UNITS 


8  years  of  encapsulation  experience 
assure  maximum  reliability  in  this 
class  of  UTC  material. 


UTC  molded  units  range  from  Vj  oz. 
miniatures  to  the  100  lb.  3  phase 
unit  illustrated. 


EVER  READY... EVER  HELPFUL.  Day  or  night,  rain  or  shine, 

the  telephone  stands  ready  to  help  you  in  the  everyday  affairs  of  life 
as  well  as  emergencies.  In  office  and  home,  these  oft-repeated  words 

reveal  its  value  — don’t  know  what  Pd  do  without  the  telephone.” 
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4  A.  M.  Jack's  a  sound  sleeper  but  he  woke  up  fast 
when  he  heard  the  news.  “It's  a  boy!''  he  shouted. 
“Nearly  eight  pounds.  Mary’s  fine.”  Then  I  talked  and 
Jack  talked.  Bless  that  bedroom  telephone! 


8  A.  M.  to  11  A.  M.  Just  couldn't  wait  to  tell  Betty 
and  Peggy  about  the  baby.  Then  I  ordered  Jack's  favorite 
roast  for  dinner  and  was  lucky  to  get  a  hairdresser 
appointment.  A  grandmother  must  keep  young! 


5  P.  M.  Wouldn’t  you  know!  The  very  night  I  have 
something  special  for  dinner  Jack  gets  held  up  at  the  office. 
But  it  wasn’t  too  bad.  He  telephoned  he’d  be  an 
hour  late.  It's  wonderful  to  have  a  telephone  In  the  kitchen. 


10  P.  M.  Such  excitement!  First  Jack  Jr.'s  baby. 

Then  Alice  tells  us  she’s  engaged.  I  wasn't  too  surprised 
because  of  all  those  telephone  calls  and  dates. 

I’m  so  glad  It’s  that  nice  Bob  Johnson. 


MACHLETT  LABORATORIES,  INCORPORATED-Springdale,  Connecticut 
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OVER  ONE  YEAR'S  PRODUCTION  UNDER  RIQAP-ML-2C39A 
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UNITED  STATES  ARMY  SIGNAL  CORPS 


Only  a  limited  number  of  manufacturers  have  quali¬ 
fied  so  far  under  RIQAP— the  United  States  Army 
Signal  Corps'  Reduced  Inspection  Quality  Assurance 
Program.  Of  these^  Machlett  Laboratories,  Inc,,  was 
the  first  manufacturer  of  transmitting  tubes  to  be 
approved  for  operation  under  the  plan. 

Machlett  has  now  completed  well  over  a  year's  suc¬ 
cessful  production  under  RIQAP— a  year  of  convinc¬ 
ing  evidence  that  this  plan  is  ideally  designed  to 
achieve  the  mutual  objective  of  users  and  producers 
alike  for  better  quality,  more  reliable,  electronic 
products. 

All  electron  tubes  of  Machlett  manufacture,  regard¬ 
less  of  type,  are  produced  to  the  same  rigorous,  dili¬ 
gently  maintained,  high  quality  standards  necessary 
to  achieve  "Approval  Under  RIQAP"  recognition. 
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Where  in  the  world  was  the- radio 

the  Army  wanted  7 


a  The  year  was  1952. 

The  army  wanted  a 
radio  that  would 
huild  morale  by 
letting  servicemen 
hear  home,  wher- 
i  ^  ever  in  the  world 

they  were  sent. 

Such  a  set  would  have  to  work  under 
extreme  hazards  of  arctic  cold,  tropic 
humidity,  uncertain  power  supply... 

Where  did  the  Army  find  it? 

Here  at  Zenith.  It  was  the  famous 
Zenith  TRANS-OCEANIC®  shortwave 


portable,  already  a  veteran  of  1 1  years 
of  rugged  service  all  over  the  world.  It 
had  been  tested  and  proved  under 
countless  "impossible”  conditions.  No 
other  radio  could  touch  its  perform¬ 
ance  record.  The  Army  asked  Zenith 
to  make  a  few  adaptations  in  this 
famous  radio,  and  it  was  ready,  as  the 
R-520/URR,  for  government  service. 

Being  ahead  of  the  times  in  radionics 
is  Zenith’s  specialty.  We  are  proud 
that  our  experience  in  bringing  better 
things  to  the  American  people  can 
serve  the  Government. 


Zenith's  experience  in  shortwave  made 
them  a  logical  producer  of  the  Army's 
AN/GRR5.  This  powerful  shortwave 
radio  is  used  by  the  Army  for  receiv¬ 
ing  messages  in  the  field  under  very 
gruelling  conditions.  It  isanother 
example  of  the  benefit  of  Zenith's  36 
years  of  "know-how"  brought  to 
Government  service. 


^MiTH 


The  royalty  of  RADIO  and  television^' 

Backed  by  36  Years  of  Experience  in  Radionics  Exclusivel) 


Zenith  Radio  Corporation,  Chicago  39,  Illinois 


ALSO  MAKERS  OF  FINE  HEARING  AIDS 
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Power  amplifier  and  control  panel  (826) 


Receiver  tuning  assemblies  (826  and  827) 


Beam  supply  (826) 


RADIO  ENGINEERING  LABORATORIES  •  INC. 


Fourth  in  a  series  describing  REL  versatility  fRHL 


56-40  57th  St.  •  Long  Island  City  1,  New  York 

Telephone:  STillwell  6-2100  •Teletype:  NY  4-2816 


Canadian  representative:  Ahearn  &  Soper  Co.,  P.  O.  Box  7  If,  Ottawa 
International  representative:  Rocke  International  Corp.,  1  j  E.  ^'1,  N.Y.  C.  1  7 


More  beyond-the-horizon  FM  multiplex  relay  equipment  by  REL 
is  in  operation  than  that  of  all  other  manufacturers  combined. 

No  need  to  wait  for  time-consuming  developmental  engineering; 
Type  826  and  827  Terminals  are  standard  items  in  the  REL  line  of 
point-to-point  communications  gear.  Each  terminal  includes  an 
exciter,  a  dual  diversity  receiver  with  combiner  or  switch,  as 
determined  by  application,  and  a  Klystron  power  amplifier:  10  kw  for 
the  826  and  1  kw  for  the  827. 


Carrier  frequencies  are  available  for  both  systems  from  400  to  1 050 
me,  with  base  band  options  from  50  to  600  kc.  Associated  receivers 
have  noise  figures  from  5.5  to  9  db,  depending  on  frequency. 
Descriptive  specifications  may  be  obtained  upon  request. 
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OF  THE  MOST  PRECISE  EQUIPMENT 


Spur,  bevel,  spiral,  hypoid,  zerol,  helical,  worm 
gears  .  .  .  anti-backlash  gears  .  .  .  differentials  .  .  . 
gear  trains  .  .  .  complete  computers.  Atlas  '*pre- 
cisioneers”  them  all  to  the  most  exacting  specifi¬ 
cations  of  electro-mechanical  equipment. 

Fine  gears  of  all  types  and  the  modern  equip¬ 
ment  to  make  them  are  just  one  phase  of  the  com¬ 
plete  facilities  of  Atlas.  Whether  your  product  is  a 
specialized  part  for  electronic  equipment  or  a  com¬ 
plete  electro-mechanical  assembly  Atlas  will  engi¬ 
neer  precision  a^mblies  and  components  to  your 
requirements. 


Atlas  design,  production  and  methods  engineers, 
toolmakers  and  skilled  mechanics  work  right  along 
with  you  on  a  job  basis.  Every  modem  cost¬ 
cutting  tool  and  technique  is  at  your  service  .  .  . 
plus  quality  control,  functional  testing  and  modem 
electronic  recording  gear  checking  equipment. 

From  idea  stage  to  production  efficiency  Atlas 
''creative  engineering”  can  help  you  get  your 
product  underway  quicker  and  at  lower  costs. 
Write  today  for  booklet  "Precisioneering  Electro 
Mechanical  Equipment.”  Atlas  Precision  Prod¬ 
ucts  Co.,  Philadelphia  24,  Pa.,  (Division  of  Pm- 
dential  Industries). 
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Revolutionary  IT&T  development 
. . .  providing  multiple  airlanes  instead  of  one! 

This  remarkable  system  can  virtually  make  the  sky  as  much  as  “ten  times  wider!’ 

Now  parallel  all-weather  airlanes  can  be  marked  off  in  the  sky  by  electronic 
means  . . .  airlanes  that  lie  side  by  side,  only  a  few  miles  apart,  yet  never  meet. 
This  can  now  be  accomplished  through  a  single  airborne  “package”  that  meas¬ 
ures  the  distance  and  bearing  to  a  known  ground  station  and,  through  a 
computer,  produces  courses  with  a  precision  never  before  attained. 

Thus,  in  heavily-traveled  areas,  multiple  and  accurate  routes  can  be  provided 
for  aircraft  to  fly  safely  and  efficiently,  maintaining  heavy  traffic  schedules  in 
adverse  weather. 

Tacan  is  the  result  of  a  series  of  development  programs  sponsored  by  the 
U.  S.  Navy  and  the  U.  S.  Air  Force  at  Federal  Telecommunication  Laboratories, 
a  division  of  IT&T.  Federal  Telephone  and  Radio  Company,  division  of  IT&T 
which  now  manufactures  the  military  version  of  Tacan,  will  also  manufacture 
and  market  the  commercial  aircraft  and  private  flier  versions  of  the  equipment. 
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INTERNATIONAL  TELEPHONE 
AND  TELEGRAPH  CORPORATION 
67  Broad  Street,  New  York  4,  N.  Y* 


MODEL  GCT-5 


ECO 


GRID  CIRCUIT 


L TUBE  TESTER 


50 1 5  Ponn  Avc.  So 
Minneapolis,  Minn. 


Memo  to  SIGNAL  Readers 


edourced 


We  live  in  the  wealthiest  nation  on  earth,  yet  we  are  in  danger  of 
destroying  through  neglect  and  lack  of  cultivation  our  largest  single  re¬ 
source — the  mental  capacity  of  our  youth.  We  are  not  raising  a  nation  of 
illiterates,  but  we  are  neglecting  those  children  with  the  minds  needed  to 
maintain  our  present  high  standard  of  scientific  and  technological  progress. 

Natural  scientific  and  technological  ability  is  not  all  that  a  child  must 
have  to  enable  him  to  keep  his  country  ahead  of  all  others  in  the  benefits 
which  science  has  brought  to  us.  The  teachers,  facilities  and  incentives 
must  be  provided  to  encourage  our  youth  to  continue  the  progress  we  have 
made.  With  America  entering  the  first  phase  of  the  so-called  “atomic  age,” 
we  find  ourselves  in  the  precarious  position  of  having  a  declining  percentage 
of  high  school  students  enrolled  in  such  basic  courses  as  elementary  algebra, 
plane  and  solid  geometry  and  physics. 

Allison  C.  Neff,  president  of  the  National  Society  of  Professional  Engi¬ 
neers,  has  said  that  “Without  a  high  school  background  in  elementary 
mathematics,  a  young  person  entering  college  is  severely  handicapped,  and 
often  all  but  blocked,  in  the  pursuit  of  an  engineering  career.”  Recent 
studies  give  the  current  picture  in  the  following  three  sentences: 

1.  Only  about  25  per  cent  of  our  high  school  students  are  now  studying 
algebra. 

2.  Only  about  10  per  cent  of  our  high  school  students  now  study 
geometry. 

3.  There  are  many  small  and  even  some  large  high  schools  which  offer 
no  courses  in  the  physical  sciences. 

According  to  Donald  A.  Quarles,  Secretary  of  the  Air  Force,  “The  criti¬ 
cal  shortage  of  engineers  and  scientists  in  America  is  potentially  a  greater 
threat  to  our  nation  than  any  weapons  known  to  be  in  the  arsenals  of 
aggressor  nations.” 

Since  1950,  the  number  of  technical  graduates  has  been  decreasing  at 
an  increasing  rate.  It  has  now  leveled  off  at  less  than  half  the  1950  figure. 
This  decline  has  occurred  at  a  time  when  advances  in  technology  have  im¬ 
posed  mounting  requirements  for  technical  personnel  in  industry.  The  need 
for  engineers,  scientists  and  technicians  has  increased  while  research  and 
development  demands  have  multiplied,  and  at  an  almost  unbelievable  rate 
where  design  and  production  have  become  infinitely  complex. 

The  only  way  we  can  find  the  answer  to  these  problems  is  to  assure 
that  America  has  an  adequate  number  of  scientific  and  engineering  person¬ 
nel,  and  that  their  energies  are  devoted  to  this  end. 

The  element  of  time  which  favored,  us  in  past  emergencies  by  givin^r 
us  many  months  to  mobilize  resources  and  train  personnel  already  has  been 
nullified  by  the  ability  of  enemy  nations  to  launch  all-out  attacks  against 
our  homeland  without  warning. 

Reports  from  the  Soviet  Union  indicate  that  the  Reds  are  exerting 
intensive  efforts  to  channel  the  interests  of  Communist  youth  toward  science 
and  engineering.  Elementary  and  secondary  schools  stress  science  and 
mathematics.  Incentives  are  provided  for  advanced  students  in  engineering 
and  science,  and  liberal  rewards  are  given  to  their  working  scientists  and 
engineers. 

It  has  been  estimated  that  this  year  the  Russians  graduated  approxi¬ 
mately  50,000  engineers — more  than  double  the  number  who  received  degrees 
from  U.  S.  colleges  and  universities.  An  estimated  additional  50,000  Rus¬ 
sians  graduated  as  subprofessional  engineers  and  highly  trained  technicians. 

Certainly  there  is  no  desire  in  America  to  regiment  or  to  mold  the 
minds  of  youth  as  do  the  Russians,  but  there  is  a  grave  responsibility  on  the 
leaders  of  Government,  of  education,  and  of  industry  to  provide  new  moti¬ 
vation  and  incentive  for  our  youth  to  ente.r  engineering,  scientific  and 
related  fields. 

The  future  course  of  American  industrial  achievement  and  national 
defense  will  be  largely  dependent  on  the  engineering  skills  which  can  be 
developed  from  the  generation  now  in  high  school. 


Slightly 

higher 


Now  quickly  and  accurately  detect  "posi¬ 
tive  grid"  conditions  in  atuplifier  tubes 
used  in  circuits  employing  a  high  value 
of  grid  return  resistance.  EXCLUSIVE! 


Tubes  in  this  category  are  found  in  all  types 
of  electronic  equipment.  The  grid  circuit 
condition  must  be  "clean”,  if  one  expects  peak 
performance.  The  following  are  examples  of 
circuits  where  the  CCT-5  can  do  an  outstanding 
culling  job  in  order  to  achieve  this  high  de¬ 
gree  of  performance  perfection: 

a.  RF,  IF,  ACC,  and  Sync  circuits  in  all  types 
of  communication  equipment,  instrument 
landing  and  radar  equipment. 

b.  Computers  and  counter  applications. 


The  SECO  CCT-5  also  detects  other  common 
leakages  and  shorts  like  other  tube  testers 


single  preliminary  filament  selecting  adjust¬ 
ment  is  made  and  the  instrument  is  set  for 
all  tests. 


Take  the  guess  work  out  of  tube  testing,  ob¬ 
tain  a  SECO  CCT-5  on  approval.  Contact  us 
for  your  nearest  source. 


We  can  also  equip  you  with  a  tester  for  spe- 
cialized  applications,  to  exactly  fit  your  needs. 
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^^ou’re  time  and  money  ahead  \\  ith  Performance- 
(jiiaranteed  Magnetic  Shields,  for  our  shields 
are  giuiViDiteecI  to  meet  the  recjuirements  of  your 
circuit  to  mutually  agreed  upon  shielding  speci¬ 
fications.  Dry  hydrogen^nnealed,  as  required 
.  .  .  of  MuMetal,  A.Ii.M.  4  7  50,  or  whatever 
commercially  available  material  is  most  suitable 
.  .  .  fabricated  or  draw  n  .  .  .  painted  or  lacquered 
to  match  any  shade,  or  unfinished.  \\  rite  for  the 
industry’s  most  complete  catalog,  MS- 1  04,  today. 


h: 


rnffcnencs  /nc. 


DEPT.  S-26,  BUTLER,  PA. 
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From  Crosley— 
new  dimensions 


As  electronicsw(Jrks  its  magic  for  defense  and  industry, 
scientists  q^^vco's  Crosley  Division  reckon  with  the  problem 
of  making  already  reliable  electronic  systems  more  flexible— 
to  give  them  greater  usefulness  in  navigation,  communication, 
national  defense.  Now,  out  ui  intensive  study  of 
electronics  and  related  areas — thermodynamics,  optics, 
aerodynamics,  human  factors— has  emerged  the  knowledge 
necessary  to  achieve  this  critical  goal.  Working 
closely  with  the  military,  outstanding  Crosley  scientists 
have  changed  the  dimensions  of  many  electronic  systems: 
lightening  them,  compressing  them,  “miniaturizing’'  them. 
Now— improved  radar,  communications  receivers,  navigational 
aids,  and  scores  of  other  systems  are  coming  off  the  Crosley 
lines  and  performing  their  miracles  in  smaller  space,  with 
less  weight,  requiring  less  power.  Through  “miniaturization” 
in  electronics,  as  well  as  advances  in  air-frame  assemblies, 
Oosley  brings  the  findings  of  research  to  practical 
fulfillment — for  defense,  for  peace. 


If  your  plans  are  linked  to  advanced 
electronics,  find  out  how  Crosley's  capabilities 
and  knowledge  can  be  brought  to  bear  on 
your  specific  problems.  Wire,  phone  or  write 
for  Miniaturization  Booklet  to  Avco 
Defense  and  Industrial  Products, 

Stratford,  Conn, 


\ 


MANUFACTURING  CORPORATION 


defense  and  industrial  products 


Avco  Defense  and  Industrial  Products  combine  the  scientific  skills,  and  pro¬ 
duction  facilities  of  3  great  divisions:  Crosley;  Avco  Advanced  Development; 
by  coming — to  produce  power  plants,  electronics,  air-frame  components, 
precision  parts  at:  Boston; Cincinnati;  Dayton;  Everett,  Mass.;  Los  Angeles; 
Nashville,  Tenn.;  Stratford,  Conn.;  Washington,  D.  C.;  Williamsport,  Pa. 


'iDAY’S  MILITARY  SERVICES.  WITH  THEIR  TREMENDOUS  TECHNOLOGICAL  ADVANCES  MADE  POSSIBLE  THROUGH  SCIENCE,  OFFER  A  VITAL  REWARDING  CAREER 
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FACSIMILE 

went  North  in  1926 as  an  experiment 

Today  FACSIMILE  is  a  must  in 
Coast  Guard  and  Navy  Operations 


TIMES  FACSIMILE  CORPORATION 

540  West  58th  Street,  New  York  19,  N.  Y.  •  1523  L  Street  N.  W.,  Washington  5,  D.  C 
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Our  Readers  Write 

Dear  Sir: 

We  read  in  the  July-August  “Memo 
to  Signal  Readers”  that  shortages  of 
skilled  engineers  and  technicians  will 
sf)on  be  solved  by  some  mysterious  tele¬ 
vision  process.  Shades  of  Euclid  and 
Newton!  This  is  greater  than  the  dis¬ 
covery  of  atomic  fission! 

A  nation  intellectuals — all  brought 
about  by  the  miracle  of  electronics.  If 
'lomeone  has  discovered  a  shortcut  to 
education,  it  is  the  greatest  invention 
ever  to  come.  No  more  midnight  ses¬ 
sions  with  Hooke's  law,  differential 
equations,  English  composition  or  val¬ 
ence  tables.  ‘Every  man  a  Steinmetz. 

We  have  heard  much  of  late  about 
tlie  volume  of  scientists  and  engineers 
turned  out  by  the  Soviet  Union.  Maybe 
they  have' beaten  us  to  it! 

W  hat  is  needed  for  the  moment,  how¬ 
ever,  is  a  sort  of  common  sense  ap¬ 
proach  to  the  problem  of  trained  tech¬ 
nicians,  to  cover  the  interim  period 
pending  final  development  of  ELM 
(  Electronic  Learning  Machine ) . 

The  theoretical  scientist  can  be  for¬ 
gotten  for  tbe  purpose  of  this  discus¬ 
sion.  A  look  at  a  list  of  Nobel  Prize 
winners  suggests  that  no  nation  has  a 
corner  on  this  kind  of  talent.  The  trou¬ 
ble  is  that  these  great  men  give  us  the 
product  of  their  genius  to  clutter  and 
complicate  our  lives  and  wars.  It  seems 
that  vehicles,  airplanes,  radar,  radios, 
all  require  intelligent  use  and  care.  One 
need  not  know  Maxwell's  equations  to 
repair  a  radar,  but  it  is  of  help  to 
know  that  they  exist. 

It  is  a  fact  that  over  ninety  percent 
<»f  the  technicians  responsible  for  tbe 
maintenance  of  technical  equipment  in 
the  military  services  have  had  less  than 
eight  months  of  formal  training  in  their 
field,  and  this  includes  those  in  im¬ 
mediate  supervision.  Moreover,  this 
training  is  of  a  technical  level  below 
that  of  the  average  scientific  course  in 
European  high  schools. 

Probably  most  readers  of  Signal 
are  not  directly  concerned  with  train¬ 
ing  technicians  —  any  more  than  they 
hiight  be  concerned  with  the  education 
of  the  physicians  and  surgeons  of 
America.  Nevertheless,  it  is  comforting 
lo  know  that  if  physical  misfortune 
comes,  his  doc:or  will  have  had  at  least 
eight  years  of  formal  higher  education. 
If  is  not  so  comforting  to  note  that  the 
young  man  and  his  sergeant  who  is 


responsible  for  the  care  of  our  compli¬ 
cated  airplanes  has  had  just  a  few 
months  of  high  school  level  instruction. 

A  layman  oflen  gains  the  impression 
that  a  complicated  piece  of  electronic 
gear  is  based  upon  a  whole  category  of 
new  ideas,  hitherto  unknown.  As  a 
matter  of  fact,  the  intelligent  use  and 
care  of  these  devices  requires  a  knowl¬ 
edge  of  ideas  known  to  scientists  a  hun- 
drecPyears  ago,  but  this  knowledge  can¬ 
not  be  gained  in  short-term  training 
courses. 

Our  educators  define  an  engineer  as 
one  capable  of  executing  a  finished  de¬ 
sign,  based  upon  tbe  laws  of  science — 
an  applied  scientist.  This  definition 
may  not  be  so  popular  in  the  Soviet.  In 
fact,  the  real  secret  weapon  of  the 
Soviet  may  be  in  the  education  of  the 
masses  which  has  resulted  in  a  mass  of 
trained  technicians.  A  fellow  with  a 
fair  knowledge  of  trigonometry  will  Ije 
in  good  position  to  understand  the 
workings  of  a  radar  or  landing  gear. 


even  if  the  trigonometry  came  between 
doses  of  Marx. 

Brilliant  scientists  and  designers  are 
born  that  way.  A  good  technician  can 
be  made  from  any  individual  with 
average  talent  and  a  little  will  power 
— provided  he  gets  the  education.  What 
is  needed  in  the  military  services  is  a 
program  of  college-level  instruction  for 
the  senior  career  technician. 

This  technician  will  pay  for  his  edu¬ 
cation  by  tbe  savings  in  formerly 
wasted  supplies,  components,  and  mis¬ 
handling,  lost  as  a  result  of  innocent 
ignorance.  The  man  responsible  for 
technical  equipment  cannot  be  trained 
— he  must  be  educated,  and  this  is  an 
intellectual  process  lasting  more  than 
a  few  months.  That  is,  of  course,  unless 
the  Electronic  Learning  Machine 
changes  all  this,  and  I  honestly  do  not 
think  it  will! 

Keith  W.  Bose 

Civilian  Instructor,  Electronics,  USAE" 
Tokyo,  Japan 


Changes  of  Address,  Etc. 

In  connection  with  the  Business  Publications’  Audit,  we  are  bringing  our 
circulation  records  up  to  date  with  complete  information  about  our  members 
and  subscribers.  If  you  change  your  address,  job,  position  in  your  company 
or  title,  please  advise  us  immediately  so  that  your  file  and  our  circulation  audit 
information  will  be  correct. 


DESIONERS-DRAFTSMEN 

^  Mechanical 

Electronic 

Your 


on  the 
Ball 

In  your  career,  as  in  successful  baseball,  golf  or  tennis, 
it  pays  to  keep  your  eye  on  the  ball.  Keep  your  eye  on 
the  advantages  only  a  young,  yet  securely  established 
compiany  can  offer.  Melpar  is  young  enough  to  welcome 
new  ideas,  to  recognize  and  award  achievement,  yet  big 
enough  to  offer  stability  and  growth  to  those  who  look 
to  the  future. 

Superb  new  laboratory  facilities  just  completed  this 
year;  an  engineering  staff  of  the  highest  calibre;  long- 
range  military  and  industrial  research  programs;  and  an 
ideal  family  environment  in  pleasant  Fairfax  County  in 
northern  Virginia  .  .  .  these  are  just  some  of  the  many 
benefits  you'll  find  as  a  member  of  the  Melpar  staff. 

Keep  your  eye  on  a  career  with  Melpar,  leader  in 
elearonic  research  and  development. 

For  personsl  interview  send  resume  to 
Technical  P«rtoiMi«l  R*pr*Miitativ«, 

®  melpar,  Inc. 

Subsidiary  of  Wasfinghousa  Air  Brake  Co. 


•  Network  Theory 

•  Systems  Evaluation 

•  Automation 

•  Microwave  Technique 

•  UHF,  VHF,  or  SHF 
Receivers 

•  Analog  Computers 

•  Digital  Computers 

Magnetic  Tape 
Handling  Equipment 

•  Radar  &  Countermeasures 

•  Packaging  Electronic 
Equipment 

•  Pulse  Circuitry 

•  Microwave  Filters 

•  Flight  Simulators 

•  Servomechanisms 

•  Subminiaturization 

•  Electro-Mechanical 
Design 

•  Quality  Control  & 

Test  Engineers 


3000  Arliiif  to«  OlvdlM  Dept.  S-4,  Polls  Chvrcli,  VIrf loto  or  1 1  Golen  St.,  Wotortowo,  Moss. 
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Guide  words 

for  today 


I  saw  the  Communist  pattern  of  stealth, 
treachery  and  lying  when  I  sat  across 
the  conference  table  from  the  Soviets 
in  Vienna,  London  and  Moscow. 

saw  it  in  Korea. 

^^It  is  present  wherever  the  Communists  . 
and  the  free  people  of  the  world  meet. 

^^The  Communists  respect  one  thing  and 
one  thing  only,  and  that  is  force 
and  determination.^^ 

-GENERAL  MARlLj^. 


'a  ■  .  A 

‘  •  -M 


Again  and  again,  General  Clark  has  seen  the 
Communists  use  diplomacy  as  a  weapon  — 
to  tie  the  hands  of  the  free  world  while  they 
pursue  their  goal  of  world  domination. 
Twenty-two  years  of  United  States-Soviet 
talks  have  produced  52  agreements.  50  of 
these  solemn  pledges  have  been  broken  by 


Russia.  These  shattered  pledges  stand  as 
monumental  evidence  to  the  free  world  that 
the  Communist  keeps  his  vows  only  while 
it  is  expedient  to  do  so. 


President 


The  ^^IjR^if^Manufacturing  Company,  Hartford  1,  Conn. 

Audograph  and  PhonAudograph  '^Pushbutton  Dictation*  Equipment 

Research  &  Development  Co.,  Inc.,  Specialists  in  Video,  Audio  and  Eiectro-mechanical  Devices 
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IS  GEAR  HOBBER  maintains  quantity  output  at  a  standard  tolerance  Mechanical  Division  of  General  Mills,  it  was  specially  rebuilt  in  our  plant  to 
0002  inches  (total  composite  error).  Like  much  of  the  equipment  at  the  achieve  higher  standards  of  accuracy  than  those  claimed  by  its  manufacturer. 

NEED  PRECISION  AND  VOLUME? 


Laboratory  precision  combined  with  quantity  output  — 
that’s  the  rare  combination  you’ll  find  at  the  Mechanical 
Division  of  General  Mills.  Superior  equipment,  experienced 
craftsmen,  streamlined  methods  result  in  a  fast,  accurate  job. 

Whether  you  require  a  single  gear  or  entire  control  sys¬ 
tems  for  aircraft  or  missile  guidance,  we  have  the  skills  and 
facilities  to  handle  the  job  perfectly  from  original  design 
to  field  service. 


WHAT'S  YOUR  PROBLEM  7  General  Mills  can  help  you  with 
research,  design,  development,  production  engineering  and  precision 
manufacturing  in  connection  with  •  bombing,  navigation  and  missile 
control  systems  •  industrial  instrumentation  and  control  •  automation 

•  specialized  precision  instrumentation  •  electro-mechanical  computers 

•  remotely-controlled  manipulators  •  fine-particle  technology  •  mete¬ 
orological  and  high-altitude  research. 

NEW  BOOKLET  describes  and  illustrates  the  services  available  to 
you  at  the  Mechanical  Division.  For  your  copy  address  Dept.  S-2, 
Mechanical  Division  of  General  Mills,  1620  Central  Avenue,  Minneap¬ 
olis  13,  Minn. 


jeh  opportunities  available  for  creative  engineers,  W ork  closely  with  outstanding  men  on  interesting  projects, 

MECHANICAL  olvisicN  OF  General  Mills,  Inc. 


SIGNAL,  NOVEMBER-DECEMBER.  1955 


15 


for  national  defense 


On  the  ever-changing  ^‘scope  face”  of  electronic  progress,  you 
can  see  a  Present  of  confident  power  in  national  defense  and  a 
Future  of  great  promise  for  all  the  world. 

Electronic  advances  are  now  appearing  in  an  endless,  quickening 
stream  . . .  most  of  them  in  the  mainstream  of  development  from 
the  pioneer  Du  Mont  cathode-ray  tube. 

From  the  original  cathode-ray  tube  research  of  Dr.  Allen  B. 
Du  Mont  came  the  premise  for  U.  S.  radar !  Many>t^ther  Du  Mont 
cathode-ray  tube  applications  and  Du  Mont  war  production 
“know-how”  helped  to  bring  victory  in  World  War  II. 

Today,  Du  Mont  experience  and  capacity  for  electronic  quality 
l)roduction  are  immensely  increased,  offering  still  greater  vision 
in  action  to  Government  service. 


Write  for  Important  free  booklet— 
MONT  FACILITIES  FOR  DEFENSE" 

Complete  information  and  illustration  on  Du  Mont 
facilities  for  new  Government  projects  in  fully  staffed 
and  equipped  plants  and  laboratories  with  over 
1,000,000  sq.  ft.  of  floor  space. 

Address 

ALLEN  B.  DU  MONT  LABORATORIES,  INC. 

Government  Contracts  Division, 

750  Bloomfield  Avenue,  Clifton,  N.  J. 


BROADCASTING 

EQUIPMENT 


ENGINEERS— Du  Mont  offers  an  atmosphere  of 
achievement  for  successful  careers.  Address  Employ¬ 
ment,  Manager,  750  Bloomfield  Avenue,  Clifton,  N.  j. 


TELEVISION 
RECEIVERS 
RADIOS  and  HI-FI 
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MAN-MADE  SATELLITE^ 

new  tool  for  scientific  research 


by  Dr.  Homer  E.  Newell,  Jr. 

Executive  Vice  Chairman,  Technical  Panel  on  Rocketry 
U.  S.  National  Committee  for  International  Geophysical  Year 

and  Charles  De  Vore 

Associate  Editor,  SIGNAL 


Since  the  war,  there  have  been 
sighted  and  reported  an  untold  num- 
l)er  of  UFO’s  —  unidentified  flying 
objects.  Most  of  these  have  been 
identified  later,  often  to  the  disbelief 
of  the  observer,  as  a  common  object, 
>uch  as  a  large-size  meteorological 


Proposed  Satellite  Application 
One  of  the  many  anticipated  applications 
of  the  satellites  Is  to  study  electrical  cur¬ 
rents  flowing  in  and  beyond  the  ionosphere, 
as  pictured  above  by  Stormer  Current  Rings. 
Magnetometers  and  radio  telemetering 
equipment  would  be  used  for  the  study, 
with  results  of  better  understanding  of  the 
aurora  and  the  variations  in  earth's  mag¬ 
netic  field,  for  better  communications. 

SIGNAL,  NOVEMBER-DECEMBER,  1955 


l)alloon.  Enough  interest  has  been 
sustained  in  them,  however,  to  bring 
out  the  gregariousness  that  is  char¬ 
acteristic  of  the  genus  Americanus, 
and  UFO  Clubs  are  still  active  today. 

Some  time  during  the  next  three 
years,  there  will  appear  in  the  skies 
an  IFO — identified  flying  object — a 
man-made,  earth-circling,  unmanned 
satellite  vehicle,  or  ESV  (Signal, 
September-October  1955,  p.  74.) 
Opinions  differ  as  to  just  how  visible 
it  will  b#*,  and  it  will  probably  be 
visible  only  a  few  minutes  at  a  time, 
but  many  scientists  agree  that  it 
should  be  visil  le  through  binoculars 
for  those  few  minutes,  a  few  hours 


before  sunrise  and  after  sunset. 

The  official  announcement  of  the 
satellite  project  was  made  l>y  the 
President’s  press  secretary  on  July 
29,  1955,  in  these  words: 

“The  President  has  approved 
plans  by  this  country  for  going 
ahead  with  the  launching  of  small, 
unmanned,  earth-circling  satellites 
as  part  of  the  United  States’  par¬ 
ticipation  in  the  International  Geo¬ 
physical  Year,  which  takes  place 
between  July,  1957,  and  December, 
1958. 

“This  program  will,  for  the  first 
time  in  history,  enable  scientists 
throughout  the  world  to  make  sus- 


0 


tained  observations  in  the  regions 
beyond  the  earth's  atmosphere. 

“The  President  expressed  per¬ 
sonal  gratification  that  the  Ameri- 
<‘an  program  will  provide  scientists 
of  all  nations  this  important  and 
unique  opportunity  for  the  ad¬ 
vancement  of  si  ience.” 

Some  technical  details  of  the  satel¬ 
lite  proposal  were  furnished  at  the 
news  conference  by  scientists  from  the 
National  Academy  of  Sciences  and 
the  National  ScieTice  Foundation.  Ihe 
Department  of  Defense,  in  a  fact 
sheet,  also  revealed  that  it  would  par- 
ticipate  in  the  program  by  “technical 
ad\ice  and  assistance”  from  its  sci¬ 
entists  in  the  Army,  Navy,  and  Air 
Force,  such  assistance  to  include 
rocket  techniques  and  test  facilities. 


classified,  it  appears  obvious  that  a 
multi-stage  rocket  vehicle  of  some 
type  will  be  necessary  to  get  the  satel¬ 
lite  into  its  orbit  around  the  earth. 
One  guess,  which  assumes  a  three- 
stage  vehicle,  works  something  like 
this:  The  first  rocket  will  start  the 
entire  assembly  vertically  on  its  flight, 
gradually  being  deflected  as  the  vehi¬ 
cle  ascends  through  the  dense  layers 
of  the  atmosphere,  50  to  60  miles 
above  the  earth.  Then,  its  fuel  ex¬ 
pended,  the  first  rocket  drops  off  and 
the  satellite  is  flown  to  its  orbital 
height,  perhaps  200  to  300  miles  into 
the  ionosphere.  At  this  height,  the 
second  rocket  drops  off,  and  the  third 
one  accelerates  the  satellite  itself,  in 
a  horizontal  direction,  to  the  required 
speed  of  some  18,000  miles  per  hour. 


An  important  use  of  the  satellite  will  be  to  determine  the  amount  of  air  at  satellite  altitude. 
This  is  done  by  measuring  the  air  drag  on  the  satellite  (acceleration=gravity — drag).  Since 
air  density  is  fundamental  to  the  theory  of  ionosphere,  air  density  information  is  needed 
for  engineering  design  of  high  altitude  or  space  flight  vehicles. 


A  note  of  caution  was  added  by  the 
Defense  Department:  Although  the 
purpose  of  the  satellite  program  is  to 
explore  the  upper  atmosphere  to  ob¬ 
tain  scientific  data,  many  of  the  tech¬ 
nical  details  involved  in  launching 
the  satellite  may  remain  classified, 
since  they  may  be  drawn  from  mili¬ 
tary  development  w  ork. 

ffowever,  it  was  promised,  “All 
aspects  of  importance  to  scientists 
for  scientific  purpose-,  including  the 
complete  satellite  itself,  its  orbit  and 
its  scientific  instrumentation,  will  be 
released  to  the  participating  scien¬ 
tists  of  all  nations  on  an  unclassified 
basis.” 

Although  details  of  the  launching 
of  the  satellite  may,  therefore,  remain 


When  this  last  roc'ket  drops  off,  the 
satellite  continues  in  its  orbit  under 
its  own  momentum. 

The  question :  What  keeps  the  satel¬ 
lite  in  its  orbit?  is  often  asked.  The 
answer  can  be  simply  given:  the  same 
thing  that  keeps  the  earth’s  only  pres¬ 
ent  satellite — the  moon — from  fall¬ 
ing.  A  more  technical  explanation  is 
that  the  centrifugal  force  which  the 
satellite  has  obtained  when  it  finally 
attains  its  high  velocity  and  its  orbital 
position  just  balances  the  gravita¬ 
tional  pull  of  the  earth.  So  long  as 
this  remains  true,  the  satellite  will 
continue  to  circle  the  globe,  making 
a  round  trip  perhaps  every  ninety 
minutes. 

It  is  not  expected  to  stay  in  the 


For  further  information  about  satel¬ 
lites,  turn  to  Items  of  Interest,  paj^e 
68,  for  an  item  on  “Project  Van¬ 
guard”. 

skies  forever,  however,  even  though 
its  useful  life  has  been  estimated  in 
terms  of  days,  weeks,  and  even 
months.  Thin  as  the  atmosphere  is 
some  200  to  300  miles  above  the 
earth,  it  still  will  effect  a  drag  on  a 
satellite,  gradually  remove  energy' 
from  it,  and  brins  it  closer  to  the 
earth.  As  the  satellite  enters  the 
denser  atmosphere  nearer  the  earth, 
it  will  heat  up  due  to  friction  and  is 
expected  to  burn  up  harmlessly  in 
outer  space  like  a  “shooting  star.” 

Another  factor  still  unknown  about 
the  proposed  satellite  launching  is 
the  launching  site.  Since  there  are 
extensive  rocket-launching  facilities  in 
the  United  States,  it  seems  only  logi¬ 
cal  that  one  of  these  would  be  utilized 
for  the  purpose. 

As  to  the  satellite’s  orbit,  it  might 
be  launched  to  travel  around  the 
equator,  which  would  make  it  easiest 
to  track  by  theodolite,  radio,  or  ra¬ 
dar.  It  might  be  launched  to  pass 
over  the  poles;  scientists  would  pre¬ 
fer  this  for  study  of  such  phenomena 
as  the  aurora  and  cosmic  rays.  It 
probably  will  be  launched  as  much 
as  possible  in  the  direction  the  earth 
turns,  so  as  to  take  advantage  of  the 
extra  boost  from  Nature.  And  its 
orbit  will  probably  be  elliptical,  rath¬ 
er  than  circular. 

Undetermined  Anstvers 

Although  it  has  been  ofliciallv  stated 
that  details  on  the  “complete  satel¬ 
lite  itself,  including  the  instrumenta¬ 
tion”  will  be  made  available,  these 
details  still  are  not  definitely  estab¬ 
lished.  The  Department  of  Defense 
fact  sheet  referred  to  the  satellite  as 
possibly  noU  being  any  larger  than  a 
basketball.  But  the  exact  size — and 
shape — when  determined  will  repre¬ 
sent  compromises. 

Take  the  matter  of  size,  for  exam¬ 
ple.  Obviously,  one  satellite  is  not 
going  to  be  large  enough  to  carry  all 
the  instruments  which  would  be  re¬ 
quired  to  get  all  the  information  vari¬ 
ous  scientists  would  like  to  obtain 
in  this  manner.  The  smaller  the  satel¬ 
lite,  the  easier  it  will  be — relatively 
speaking — to  get  it  into  its  orbit.  On 
the  other  hand,  the  larger  the  satel¬ 
lite,  the  more  instrumentation  it  can 
carry  as  payload  for  scientific  studies 
and  analysis. 

An  uninstrumented  satellite,  inci¬ 
dentally,  would  still  have  scientific 
value.  From  the  standpoint  of  geo- 
detics,  for  example,  it  might  allow 
mappers  to  determine  distances  be¬ 
tween  points  on  the  surface  with 
greater  accuracy  than  is  currently 


18 


SIGNAL.  NOVEMBER-DECEMBER,  1955 


Path  length 

Repeater 

Table  1 
Power  on 

Repeater 

Orientation  must 

miles 

description 

earth 

output  * 

be  better  than 

22,000 

lOOO-ft 

10  mega- 

0 

No  orientation 

2,200 

sphere 

lOO-ft 

watts 

100  kw 

0 

No  orientation 

22,000 

sphere 

100- ft 

50  kw 

0 

18  miles 

22,000 

mirror 

lO-ft 

1 00  watts 

30  mw 

0  047  degree 

369  miles 

antennas 

0  95  degree 

Table  I.  Radio  Relay  Satellites  (see  text  below).  *Repeater  Output.  In  the  firsi  three  in¬ 
stances  listed,  the  repeater  referred  to  is  of  the  passive  type,  that  is,  mere  reflectors.  In 
the  last  instance,  the  repeater  is  the  active  type,  with  powered  tr^:nsmittor  and  receiver. 


available.  As  the  satellite  crosses 
various  points  on  the  earth,  its  travel 
(•an  he  observed  from  ground  track¬ 
ing  stations  with  great  accuracy.  The 
speed  of  its  flight  will  be  known. 
Therefore,  the  time  of  its  flight  be¬ 
tween  grouiid  stations  will  provide 
an  accurate  measure  of  distance  be¬ 
tween  those  two  points.  Information 
obtained  by  triangulation  techniques 
from  an  earih-circling  saiellile  should 
thus  improve  present-day  maps  and 
navigation. 

An  uninstrumented  satellite  would 
also  furnish  new  information  on  the 
density  of  the  upper  atmosphere.  Thin 
as  the  atmosphere  is  at  the  20()-mile 
altitude  talked  about  for  the  satellite, 
it  still  produces  a  drag  on  the  satel¬ 
lite,  causing  its  orbit  to  degenerate 
and  gradually  returning  the  satellite 
to  earth.  Measurement  of  this  drag 
will  reflect  the  density  of  the  air  at 
the  satellite’s  altitude. 

Such  information  will  be  valuable 
to  the  engineering  design  of  future 
high-alliturle  flight  vehicles.  In  addi¬ 
tion,  it  should  confirm — or  correct — 
current  theories  on  the  ionosphere. 

Assuming  an  instrumented  satel- 
late.  what  new'  information  would  it 
furnish  to  scientists?  Some  examples 
1  the  utility  of  an  instrumented  satel¬ 
lite  are  shown  in  the  accompanying 
illustrations.  In  studying  these,  keep 
this  import: ni  fact  in  mind:  No  sin¬ 
gle  satellite  that  now  seems  feasible 
from  an  engineering  standpoint  could 
obtain  all  of  this  information.  A  com¬ 
promise  will  have  to  be  made,  and 
making  this  compromise  is  only  one 
of  the  many  problems  that  confront 
the  United  States  National  Committee 
for  the  International  Geophysical 
Year. 


Asain,  assuming  an  instrumented 
satellite,  it  is  almost  a  certainty  that 
electronic  instruments  will  be  includ¬ 
ed  in  the  satellite  itself,  regardless  of 
the  experiment  that  is  performed. 
Telemetering  equipment  will  certainly 
be  required  to  radio  back  to  earth 
the  scientific  da!a  that  the  other  in¬ 
struments  obtain,  since  the  satellite 
itf^elf  is  likelv  to  burn  up  on  its  return 
to  earth.  Perhaps  one  day  it  will  be 
practicable  to  design  a  satellite  that 
will  return  to  the  earth  and  can  be 
recovered,  but  this  still  is  some  time 
in  the  future,  in  the  opinion  of  most 
scientists. 

Radio  Relay  Satellites 

Still  looking  into  the  future,  Dr. 
John  R.  Pierce,  of  the  Bell  Telephone 
Laboratories,  has  foreseen  a  use  for 
satellite  as  radb)  relay  stations,  thus 
supplementing  the  now-crowded  long¬ 
distance,  and,  particnPrly,  transoce¬ 
anic  communication  channels.  The 
accompanying  table  summarizes  some 
of  his  conclusions,  as  reported  in  ]et 
Propulsion,  the  official  publication  of 
the  American  Rocket  Society.  These 
data  apply  to  a  5-mc  video  channel, 
provided  by  an  8-digit  binary  pulse 


code  modulation  system  and  a  wave 
length  of  10  cm.  with  250  ft.  diameter 
antennas  on  earth. 

To  quote  Dr.  Pierce;  “Disregard¬ 
ing  the  feasil  ility  of  constructing  and 
|>lacing  satellites,  it  seem 5  reai^nably 
possible  to  achieve  broad-band  trans¬ 
oceanic  communication  using  satellite 
repeaters  with  any  one  of  three  gen¬ 
eral  types  of  repeaters:  spheres  at  low 
altitudes,  or  a  plane  reflector,  or  an 
active  repeater  in  a  24-hr.  orbit  at 
an  altitude  of  around  22,000  miles.” 

All  of  this  speculation,  however, 
goes  well  beyond  the  original  sugges¬ 
tion  of  a  satellite  about  the  size  of 
a  basketball.  This  comparison  be- 
tw'een  a  basketball  and  a  proposed 
satellite  design,  incidentally,  has  un¬ 
fortunately  been  interpreted  widely 
to  indicate  shape,  as  well  as  size. 
Shape,  like  size,  will  have  to  be  a 
matter  of  compromise.  This  compro- 
mi-e  may  be  more  difficult  to  resolve, 
for  it  will  need  to  be  a  compromise 
between  the  aerodynamicists  who 
would  naturally  prefer  a  satellite 
which  would  be  streamlined  into  the 
airframe  of  the  rocket  vehicle,  and 
{Continued  on  page  90) 


The  picture  on  the  left  below  demonstrates  a  satellite's  use  for  geodetic  studies.  By  tracking  and  triangulation,  the  shape  and  dimensions 
of  the  earth,  precise  geographical  coordinates  and  the  distribution  of  crustal  mass  can  be  determined.  This  information  would  contribute 
to  better  navigation  and  mapping.  On  the  right,  the  cut  shows  the  use  of  a  satellite  to  study  solar  ultraviolet  and  x-rays.  This  information 
would  lead  to  a  better  understanding  of  the  sun,  ionosphere,  weather  and  climate.  By  using  photon  counters  and  radio  telemetering  equip¬ 
ment,  sunlight  can  be  measured  before  it  enters  the  atmosphere,  and  variations  in  ultraviolet  and  x-ray  intensities  caused  by  the  activity  In 

the  sun  can  be  determined. 


TRACKING 

STATIONS 
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a  special  report  to  AFCEA  members  on 


The  USS  Forrestal 


by  Captain  Rawson  Bennett,  USN 
Assistant  Chief  for  Electronics,  Bureau  of  Ships 


The  I  SS  Forrestal  is  so  big  that  even  a  Texan 
could  be  truthful  in  speaking  of  her.  The  mind  balks  at 
thinking  of  a  ship’s  flight  deck  being  1,036  feet  long.  But 
if  you  were  to  put  the  5tli  Avenue  entrance  of  the  Empire 
State  Building  at  the  how  of  the  ship,  and  laid  the  build¬ 
ing  on  its  side,  }ou  could  use  the  propellers  to  trim  off 
the  tip  of  the  television  antenna  on  the  top  of  the  tower. 

Before  going  on  to  sketch  in  the  Forrestal  it  might  be 
profitable  to  consider  why  she  is  so  big.  The  answer  is 
evolution,  not  revolution. 

The  first  recorded  suggestion  for  a  carrier  generally 
like  the  Forrestal  came  from  Admiral  Marc  Mitscher,  the 
famed  Commander  of  Task  Force  58.  The  violent  battles 
of  the  Central  PaciHc  and  Philippines  showed  the  im¬ 
provement  in  effei  tiveness  of  the  27,000-ton  Essex  Class 
carriers  over  the  20,000-ton  Yorktown.  The  45,000-ton 


Midways  were  already  in  construction,  hut  Mitscher, 
with  an  eye  to  the  future  dreamed  beyond  them  to  some¬ 
thing  approximating  the  Forrestal, 

The  evolution  also  occurred  in  aircraft.  World  W^. 
IPs  heaviest  carrier-based  plane  weighed  about  18,000 
lbs.  at  take  off  with  full  load.  It  landed  at  about  80  mjl! 

Today’s  carrier  aircraft  hit  the  deck  at  over  100  mp 
The  heaviest  aircraft  take  off  at  about  75,000  lbs.  and  )  ► 
day’s  planes  are  jets,  burning  fuel  at  several  times  t. 
rate  of  earlier  designs. 

So  it  happened  that  the  ships  grew,  with  a  bigger  ant 
stronger  flight  deck,  more  fuel  and  ammunition  stowa^ 
and  more  main  engine  power  and  more  space  and 
cilties  for  men,  some  3,500  of  them  on  the  Forrestal.  ^ 
A  few  of  the  statistics  of  construction  might  be  ini 
esting.  The  over  13,000  drawings  laid  end  to  end  won 


SIGNAL.  NOVEMBER-DECEMBER, 


The  USS  FORRESTAL  moves  from  its 
berth  in  Norfolk.  The  smoke  is  not 
customary,  but  necessary  when  get¬ 
ting  underway  into  open  water. 


from  a  talk 

presented  recently  to 

the  Washington  Chaptef, -AFCEA 


c/ 


N./'t 


s 


<'  ‘ 


furnish  a  guide  line  along  the  highway  troin  here  to  the 
other  side  of  Salt  Lake  City,  over  2,100  miles  of  blue¬ 
prints.  These  prints  called  for  52,000  tons  of  structural 
^leel,  2  million  pounds  of  weld  metal,  about  200  miles  of 
iping,  nearly  300  miles  of  electric  cable  and  many  other 
things  to  fill  over  1,700  freight  cars. 

There  are  about  4  acres  of  space  on  the  flight  der^k. 
Running  down  the  hangar  deck  would  equal  running 
down  2^/2  football  fields. 

The  ship  is  subdivided  into  over  2,000  spaces.  1,240  of 
these  are  watertight  compartments,  and  thereon  hangs  a 
tale.  The  Essex  Class,  of  27,(>00  tons,  has  750  watertight 
oinpartments.  These  carriers  fought  some  of  the  pro¬ 
tracted  actions  of  World  War  II.  They  fought  submarines, 
surface  ships  and  shore-based  guns.  Thev  took  bombs, 
torpedoes,  gunfire  and  Kamikaze  attack.  Not  one  was 
lost. 

In  a  word,  the  750-compartment  Essex  Class  are  safe 
ships.  The  1,100-compartment  Midway  Class  are  even 
I)elter.  And  the  Forrestal  should  be  tbe  best  yet.  The 
amount  of  damage  a  modern  ship  can  take  and  still  carry 
on  is  simply  beyond  the  ordinary  imagination. 

It  sounds  innocuous  to  say  that  elevators  are  required 
to  handle  the  planes.  But  each  elevator  calls  for  a  w^ell, 
or  a  hole.  Now  consider  a  long  ship  in  a  seaway  as  it 
encounters  waves.  First,  it  is  supported  on  a  wave.  Then 
in  between  two  waves,  the  bow  rests  on  one  and  the  stern 
on  the  next  one.  Since  structurallv,  a  ship  is  a  girder, 
the  girder  must  have  strength  to  resist  this  constant  bend¬ 
ing  of  the  waves.  The  Bureau,  the  David  Taylor  Model 
Basin,  and  the  Bureau  of  Standards  went  into  the  prob¬ 
lem  together  and  finally  came  up  wdth  a  solution.  The 
flight  deck,  itself,  was  made  the  upper  girder  member  and 
the  openings  were  specially  designed. 

The  size  of  the  new  planes  boosted  the  height  of  the 
hangar  spaces  to  25  feet;  with  the  large  hangar  area,  this 
space  posed  problems  to  be  solved.  The  result  is  a  tre¬ 
mendous  space  for  a  ship.  As  an  aside,  I  understand  the 
Chief  of  the  Bureau  recently  remarked  that  the  Forrestal 
hangar  was  the  largest  auditorium  in  the  Navy. 

In  the  hull  research,  it  was  found  that  the  brittleness 
of  conventional  steel  would  be  a  problem  when  some  op¬ 
erating  conditions  hit  such  a  sizeable  bull.  This  problem 
was  solved  by  specially  treating  the  steel. 

When  the  Forrestal  first  went  to  sea,  you  doubtless  read 
of  some  troubles  with  main  engine  thrust  bearings.  The 
main  engines  of  the  Forrestal  deliver  well  over  200,000 
horsepower.  Each  propeller  handles  more  power  than 
lias  ever  been  attempted  before.  The  answer  to  the  thrust 
liearing  problem?  Just  a  little  more  lubrication.  Despite 
tile  problems  of  hull  and  machinery  it  is  worth  noticing 
that  she  has  less  vibration  than  any  large  ship  ever  built 
before. 


Electronics  Becomes  ^he  Commonplace 

Upon  reaching  the  province  of  electronics  a  startling 
fact  is  apparent — the  miracles  of  yesterday  have  become 
the  commonplace  today.  We  take  for  granted  that  the 
Forrestal  has  long  range  air  search  radars,  fire  control 
radars  and  radars  which  can  be  used  for  navigation. 

It  is  less  obvious  that  Tacan,  the  new  air  navigation 
system,  will  put  continuous  accurate  hearing  and  distance 
data  in  front  of  the  pilots  up  to  200  miles  from  the  car¬ 
rier,  for  them  to  come  home  on.  Closer  in.  Carrier  Con- 
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Size:  World's  largest  warship.  59,000  tons  light  displace- 
nrient.  70,000  tons  fully  loaded.  Height. (keel  to  top  of  rnast) 
is  equal  to  a  25  story  building.  Length  of  1036  feet  and 
width  of  252  feet  is  equal  to  5  city  blocks  in  length  and 
nnore  than  a  city  block  in  width.  Area  of  flight  deck  nearly 
four  acres. 

Cost:  $198,000,000.00. 

Power:  Develops  200,000  H.P.  If  turbines  were  coupled  to 
generators,  that  amount  of  H.P.  could  produce  the  electricity 
for  a  city  of  1,600,000. 

Speed:  More  than  30  knots. 

Materials  used:  265,000  pieces  of  steel  used.  52,000  tons 
(total)  steel  used.  200,000  rivets.  1,020  tons  of  aluminum. 
2,000  tons  weld  metal  used;  if  size,  this  weld  meta! 

would  span  the  distance  from  Newport  News  to  San  Fran¬ 
cisco.  180  miles  of  piping.  290  miles  of  electric  cable.  Blue 
prints  used  equal  to  pathway  30''  wide  and  2,100  miles  long. 
Drawings  used — 13,500. 

Rudders:  Largest  of  three  rudders  weighs  45  tons  and  is 
equal  to  floor  area  of  a  two  bedroom  house. 

Propellers:  Two  4-blade  and  two  5-blade  propellers  each  as 
high  as  a  two  story  house. 

Catapults:  Four  steam  catapults  can  launch  32  planes  in 
four  minutes. 

Hanger  deck:  Equal  to  2^2  lull  size  football  fields. 

Air  Conditioning:  The  3,500  ton  capacity  system  would 
completely  air  condition  two  Empire  State  Buildings.  Sys¬ 
tem  is  equal  to  melting  2,100,000  pounds  of  ice  per  day. 
Crew:  3,500. 


trolled  Approach,  the  sea-going  counterpart  of  Ground 
Controlled  Approach,  can  be  used  to  bring  the  planes 
right  up  to  the  touch-down  point. 

This  is  the  first  carrier  to  have  the  aerologist’s  new 
friend,  a  radio  sounding  device  which  automatically 
tracks  the  meterological  balloon-borne  transmitter  aloft, 
computing  wind  velocities  and  directions  in  the  upper  air 
while  also  recording  humidity  and  temperature. 

In  addition  to  radar  information,  the  navigator  has 
loran  data,  echo  soundings  from  the  bottom  and  diret  tion 
finder  bearings  to  aid  him. 

The  communication  officer  obviously  can  call  upon 
very  extensive  voice,  and  CW  equipment.  He  can  trans¬ 
mit  and  receive  facsimile.  Present  day  extensive  use  of 
teletype  is  not  so  obvious.  Five  transmitting  channels  and 
nine  receiving  channels  can  be  made  available.  Some¬ 
thing  like  two  dozen  teletype  machines  are  aboard,  a  part 
of  them  used  for  internal  communications.  An  example 
of  this  last  use  would  be  the  circuit  sending  data  into  the 
pilots’  ready  room  where  it  is  projected  on  a  screen. 

At  first  glance,  one  might  overlook  the  UHF  antennas, 
because  they  are  mounted  below  the  flight  deck,  at  the 
four  corners,  so  to  speak.  The  8  antennas  work  in  pairs, 
each  covering  360°.  Several  transmitters  and  receivers 
are  coupled  into  each  pair  so  that  there  are  a  large  num¬ 
ber  of  channels  available.  Most  important,  the  range  of 
reliable  communications  was  vastly  improved. 

Outside  communications  are  only  a  fraction  of  the 
communication  problems  aboard  a  large  ship.  Let  us 
examine  some  of  the  interior  communications.  To  pro¬ 
vide  communication  with  plane  handlers  and  other  per¬ 
sonnel  on  the  F orrestaV s  flight  deck,  a  completely  new 
type  of  sound  system  was  needed  to  provide  a  sound  level 
up  to  110  decibels  at  any  point  on  the  deck.  To  achieve 
this  over  such  an  extensive  area,  the  only  feasible  method 
.  was  to  employ  a  large  number  of  speakers  spaced  around 


tile  deck.  The  requirements  for  these  speakers  were  very 
rigorous.  1  he\  had  to  emit  large  amounts  of  sound  energy 
with  an  extremely  wide  distribution  pattern.  Also  they 
had  to  pro\ide  high  frecjuency  response  beyond  that  pre¬ 
viously  obtainable  from  horn-type  loudspeakers.  To 
comj)licate  matters  the  speaker  could  be  no  more  than  six 
inches  high.  I  he  final  design  employs  84  loudspeakers 
spaced  equally  around  the  deck.  The  amplifier  system 
provides  6,000  watts  of  audio  power  from  a  bank  of  six 
1,000-watt  amplifier  racks  and  a  control  rack. 

This  flight  deck  announcing  system  on  the  Forrestal 
provides  for  communication  plus  the  transmission  of 
alarms  signalling  collision,  flight  crash,  and  flight  warn¬ 
ing.  through  the  most  concentrated  high  powered  audio 
system  known  to  be  in  use  today. 

Telephone  communication  within  the  Forrestal  is  ac¬ 
complished  by  both  sound  powered  and  dial  telephone 
systems.  In  a  de|>arture  from  long  Navy  custom,  no  voice 
tubes  are  pro\  idcd. 

Specially  Engineered  Equipment 

In  the  sound  powered  system,  each  circuit  is  designed 
to  provide  communication  between  a  group  of  men  to 
carry  out  a  specific  job.  There  are  24  switchboard,  34 
switchbox  and  55  string-type  circuits,  making  a  total  of 
113  individual  circuits,  to  carry  out  ship  control,  engi¬ 
neering  control,  damage  control,  gunnery  control,  avia¬ 
tion  control  and  many  miscellaneous  functions.  These 
circuits  require  about  750  sound  powered  telephone 
headsets  and  500  sound  powered  telephone  handsets. 

Amplifiers,  designed  specifically  for  use  with  sound 
powered  telephone  transmitters,  are  provided  in  20  loca¬ 
tions  where  ambient  noise  levels  make  reception  difficult. 
T\pical  locations  are  the  5"/54  anti-aircraft  gun  mounts 
and  the  engine  room  spaces.  An  amplifier  control  section 
provides  for  automatic  muting  of  the  loudspeaker  when 
one  of  the  headset  transmitters  is  being  used  at  the  local 
station,  and  for  fail-safe  operation  to  revert  to  sound 
powered  telephones  in  case  of  amplifier  or  power  failure. 
These  amplifiers  have  proved  very  effective  in  increasing 
intelligibility  and  feceivef"  response  level. 

The  Forrestal  is  equipped  with  a  larger  dial  telephone 
system  than  has  previously  been  installed  in  any  U.  S. 
Naval  vessel.  The  dial  telephone  exchange  is  nominally 
a  400-line  switchboard  which  has  the  capability  of  han¬ 
dling  60  simultaneous  conversations.  The  svstem  covers 
approximately  560  stations  within  the  ship,  the  additional 
coverage  being  obtained  by  the  use  of  two  party  lines  for 
less  important  stations.  Such  parties  are  assigned  dif¬ 
ferent  telephone  numbers  and  have  individual  ringing. 
The  SNstem  is  similar  to  a  commercial  system  but  is  im- 
prosed  in  manv  ways  for  Naval  use.  The  switchboard 
framework  is  of  alun^iniim  for  weight  savings,  and  the 
exchange  is  housed  in  e  ght  cabinets  for  ready  passage 
through  doors  and  hatches.  Each  cabinet  is  shock  mounted 
to  improve  vibration  pn.l  high  shock  resistant  character¬ 
istics.  There  is  an  emergency  number  which  mav  be  dialed 
from  any  station,  providing  automatic  cut-through  to  the 
Officer-of-the-deck  station  to  report  an  emergency.  There 
is  an  executive-cut-in  feature  which  may  be  given  to  im¬ 
portant  stations  to  provide  cut-through  to  any  station; 
whether  bus>  or  not.  A  “hunt-the-not-busy-line”  feature 
is  also  provided  for  stations  assigned  more  than  one  line. 
Three  types  of  improved  telephone  sets  are  used  in  the 


system.  A  desk  set  with  provision  for  bolting  in  place,  a 
bulkhead  type  and  a  splash-proof  type  for  bulkhead 
mounting  in  locations  exposed  to  the  weather.  Both  bulk¬ 
head  types  are  provided  with  red  light  dial  illumination 
when  the  handset  is  “off  the  hook.”  (All  telephones  are 
provided  with  locking  devices  to  keep  the  handset  from 
coming  off  the  hook  under  shock.) 

When  the  ship  is  in  port,  shore  calls  from  any  tele¬ 
phone  can  be  made  through  a  cordless  manual  switch¬ 
board,  equipped  with  eight  shore-line  trunks,  and  attended 
by  an  operator.  In  addition,  shore  lines  are  provided  for 
three  teletype  land  lines  and  for  direct  telephone  lines  to 
the  most  important  offices. 

Besides  the  systems  mentioned,  it  is  necessary  to  trans¬ 
mit  general  orders  and  information  to  the  entire  crew. 
This  means  that  the  audio  announcing  system  must  reach 
every  manned  space  on  the  ship.  The  system  employs  over 
1200  loudspeakers  of  standard  Navy  design.  The  system 
is  controlled  from  strategically  located  microphone  sta¬ 
tions.  At  each  of  these  stations,  electronic  signal  genera¬ 
tors  can  be  cut  in  which  transmit  alarm  signals  through¬ 
out  the  ship.  These  alarms,  which  have  priority  over  voice 
transmission,  sound  general  quarters,  warn  of  impending 
collision,  of  chemical  attack  and  other  emergencies. 

The  general  announcing  system  is  driven  by  a  1,000- 
watt  amplifier  with  constant  voltage  sound  distribution. 
Loudspeakers  can  be  added  to  or  removed  from  the  sys¬ 
tem  without  affecting  the  impedance  match  of  the  system. 
While  the  design  of  this  system  is  conventional,  the  size 
of  the  Forrestal  called  for  an  installation  w  hich  is  as  large 
or  larger  than  any  known  single  controlled  commercial 
system  in  use  today. 

*  •  *  ♦ 

In  this  brief  special  report  I  have  tried  to  sketch  in  the 
ship  for  you,  to  give  you  some  idea  of  the  size  of  her,  to 
convey  to  you  some  feeling  for  the  problems- that  had  to 
be  solved  in  creating  a  useful  ship.  For  she  is  a  useful 
ship,  a  home  away  from  home  for  the  men  who  man  her. 
a  base  for  the  100-odd  planes  she  carries  anywhere  on 
the  seven  seas. 

I  believe  that  to  the  average  man  in  the  street  the  big 
advantage  that  a  carrier  has  as  a  mobile  air  base  is  mean¬ 
ingless.  Let  us  look  at  one  phase  of  the  situation.  There 
is  an  old  recipe  that  starts  off  by  stating  “First,  catch  a 
rabbit.”  In  an  average  situation,  our  carrier  rabbit  might 
be  anywhere  on  a  curved  line  as  long  as  the  distance  be¬ 
tween  Washington  and  Chicago.  Every  three  minutes  she 
is  moving  two  miles  in  an  unpredictable  direction.  Find¬ 
ing  the  rabbit  in  the  first  place  is  a  job  for  a  lot  of  people 
and  a  lot  of  planes.  Then  hitting  the  rabbit  is  another 
job  for  a  sizeable  force. 

Contrast  this  problem  with  the  fixed  base  which  can  be 
zeroed  in  exactly  at  leisure  from  routine  intelligence  in¬ 
formation.  And  some  day  before  long  a  missile  launcher 
will  be  permanently  laid  on  this  target,  so  that  one  need 
only  to  push  a  button  to  destroy  it. 

The  mere  existence  of  the  Forrestal  creates  a  substan¬ 
tial  requirement  for  enemy  planes  and  man  power. 

I  refuse  to  speculate  on  the  effects  of  a  nuclear  weapon 
on  the  Forrestal.  When  people  start  tossing  nuclear  de¬ 
vices  around  like  confetti,  it  would  be  nice  to  be  in  the 
Central  Rockies  or  the  midst  of  the  Australian  desert.  Short 
of  such  spots  I’ll  take  my  chances  with  the  Forrestal! 
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fURY  OH  THE  TRAU 
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Purposefully,  as  if  on  a  rendezvous  with  doom  — as  indeecJ 

it  is  — the  gujded  missile  blasts  its'^way  through  the  lone 
reaches  of  the  sky.  The  roaring  flame  is  its  power;  but  the 

"eyes”  and  "brain"  that  guide  and  control  it  are  electronics. 

RCA  has  cooperated  for  years  with  the  nrm'ed  forces 
to  develop  guided  missiles  of  ever-increcjsing 

accuracy  and  etTectiveness  .  .  .  the  same  mutual  effort 
that  is  constantly  being  applied  to  creating,  designing, 

developing  and  producing  complete  electronic  systems 
in  this  and  other  fields  relating  to  national  defense 
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A  LETTER  FROM  STATION  CFAC, 
CALGARY,  ALBERTA 
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THE  AMPEX  600  WAS 

DESIGNED  BOTH  FOR  USE  AND  ABUSE 


When  the  600  was  first  develop^,  Ampex  ^gi-  tests  equivalent  to  an  estimated  10  years  of  ser- 
neers  performed  a  test  similar  to  CFAC^  acci-  vice.  These  are  reasons  the  price  you  pay  for 
dental  drop — not  by  a<x:ident»  but  quite  inten-  an  Ampex  buys  both  tihe  finest  performance 
tionally.  Also,  the  Ampex  600  was  given  running  available  and  the  most  hoUrs  of  service  per  dollar. 
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in  the  fuzing  of  modern  weapons 


by  Robert  L.  Eichberg 

Chief,  Publications  Branch 
Diamond  Ordnance  Fuze  Laboratories 
Washington,  D.  C. 


Klkctronic  science  has  done  as 
much  to  advance  the  art  of  war  as 
(lid  the  invention  of  gunpowder.  In 
ihe  pre-gunpowder  days,  a  soldier, 
was  safe  when  he  was  beyond  bow¬ 
shot;  gunpowder  made  it  possible  to 
kill  him  at  a  greater  distance. 

In  the  days  before  electronic  fuz¬ 
ing,  a  soldier  was  relatively  safe 
when  he  was  in  a  foxhole,  unless  a 
direct  hit  was  scored  upon  him.  If 
a  bomb  struck  the  ground  and  burst 
a  short  distance  away,  he  was  proba¬ 
bly  unhdrt,  since  the  fragments  are 
j)rojected  upward.  Electronic  fuzing, 
which  first  made  its  appearance  in 
World  War  II,  made  possible  the  ac¬ 
curate  air  burst,  which  causes  a 
bomb  to  spray  the  ground  with  a 
lethal  pattern  of  fragments. 

More  than  a  hundred  >ears  ago, 
the  desirability  of  an  electrically- 
fused  air-burst  shell  was  suggested 
by  Lieutenant  Henry  Moor,  LiSN,  in 
a  letter  to  President  James  Polk, 
dated  Ma>  10,  1846.*' 


*Published  in  Mechanics  Magazine^ 
London,  No.  1215,  Nov,  1846,  pp.  487- 
190,  with  following  editorial  comment: 
//  e  have  received  by  the  last  arrivals 
from  America  the  following  remarkable 
better.  It  is  addressed  to  ^^His  Excel- 
bmcy  J.  K.  Polk,  President  of'  the 
i  hited  States, and  marked  *^confiden- 
'ial,’*  and  a  ivish  is  expressed  that  the 
invention  disclosed  in  it  may  kept 


An  electronics  scientist  at  the  Diamond  Fuze 
Ordnance  Laboratory  grows  a  germanium 
crystal  for  use  in  a  development  project. 


Lieutenant  Moor’s  letter  is  too  long 
to  quote  in  its  entirety,  but  the  fol¬ 
lowing  excerpts  will  indicate  his 
trend  of  thought.  “.  .  .  it  is  not  neces¬ 
sary  for  the  electric  shell,  like  other 
shot  and  shells,  to  strike  the  object 
in  order  to  produce  its  effects;  it  is 
only  necessary  to  pass  over  it  or  near 
it  when  the  explosion  is  to  be  effect¬ 
ed,  and  the  enormous  volume  and 
intensity  of  the  flame  will  destroy 
and  set  fire  to  every  thing  in  its  vi¬ 
cinity.  .  .  The  explosion  near  the  deck 
of  a  ship  would  instantly  disable  her 
and  set  her  in  a  blaze;  she  could  not 
without  similar  weapons,  and  de¬ 
fences  altogether  different  from  any 
in  use,  maintain  the  contest  for  a 
moment  .  .  .  and  even  if  (the  shell  I 
should  strike  the  water  near  the  ship, 
electricity  would  be  equally  available 
under  water. 

“The  principal  injury  would  not, 
as  at  present,  be  inflicted  by  striking 
the  object  and  scattering  tbe  frag¬ 
ments  of  the  shell,  but  the  volcanic 
effects  of  the  fire  from  the  explosion 
would  overwhelm  everything  in  its 


as  secret  as  possible,^*  as  it  ^^would  lose 
much  of  its  value  {to  the  United  States) 
by  its  being  adopted  by  other  nations. 
As  we  happen,  however,  to  owe  no  alle¬ 
giance  to  Mr.  President  Polk,  we  do 
not  hesitate  to  make  it  public,  for  the 
benefit  of  our  own  and  of  all  nations. 
Ed.  M.  M. 
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viiiiiitv.  I  cannot  too  strongly  insist 
on  the  fact,  that  against  the  action 
of  the  electric  shell  there  is  no  pro¬ 
tection  for  those  attacked.  The  ship 
has  no  bulwarks  to  prevent  the  ef- 
fef’ts  of  the  explosion  as  it  passes 
over  her  decks,  and  all  fortifications 
are  built  witlj/reference  to  the  lateral 
attack  only,  while  overhead  a  much 
greater  space  is  left  without  the 
slightest  protection.  The  explosion  of 
shells  over  this  great  extent  of  ex-^ 
posure,  would  iinrned lately 'inake  any 
fortress  untenable.  .  .  Here  bv  the 
aid  of  science,  man  hold^  the  flying 
projectile  still  subject  to  his  will,  and 
is  enabled  to  throw  it  harmless  in  its 
course  over  friends,  if  necessary,  un¬ 
til  it  reaches  the  object  selected  for 
destruction.  .  .” 

Lieutenant  Moor  proved  that  air 
hursts  could  be  accomplished  by  se¬ 
ries  of  tests  at  Governor’s  Island  and 
Sandv  Hook.  The  method  he  pro¬ 
posed  and  proved  was  use  of  an  elec'- 
tric  detonator  for  the  shell,  connected 
by  1,500  feet  of  wire  to  a  control  at 
the  firing  point.  In  those  days,  shells 
traveled  about  100  fps  (according  to 
Lieutenant  Moor),  and  it  was  possi¬ 
ble  for  a  man  with  0.25  second  re¬ 
action  time  to  control  the  position 
of  burst  within  25  feet.  All  of  five 
tests  reported  in  his  letter  were 
successful. 

Beginning  in  World  War  I, 
Improvements  in  World  War  II 

Although  the  need  for  airburst  was 
recognized  so  long  ago,  the  means 
for  achieving  it  left  something  to  be 
desired.  A  better  method  —  use  of 
mechanical  time  fuzes — was  achieved 
in  World  War  I,  but  it  was  not  until 
World  War  1 1  that  electronics  had 
progressed  sufficiently  to  make  pos¬ 
sible  the  proximity  fuze.  The  United 
States  was  the  first  nation  to  succeed 
in  producing  this  efficient  fuze,  which 
senses  the  presence  of  a  target  and 
causes  the  missile  to  detonate  when 
it  is  within  lethal  distance  of  the 
target. 

During  World  War  I,  when  air¬ 
craft  first  became  a  weapon  and 
when  radio  was  in  its  infancy,  an 
antiaircraft  defense  was  needed.  The 
obvious  defence  was  to  shoot  the 
craft  down — or  try  to — with  guns  on 
the  ground  or  machine  guns  in  other 
airplanes.  Ground-launched  projec¬ 
tiles  with  contact  fuzes  would,  of 
course,  cause  an  antiaircraft  projec¬ 
tile  to  burst  if  a  direct  hit  were 
scored;  but  direct  hits  are  hard  to 
achieve  on  a  fast,  distant  target  which 
is  taking  evasive  action,  especially 
when  the  projectile  launcher  is  manu¬ 
ally  directed.  In  order  to  avoid  the 


ne<essity  of  making  direct  hits,  set- 
table  time  fuzes  were  used.  If  the 
time  from  launcher  to  target  could 
be  estimated  with  sufficient  accuracy, 
a  near  burst  would  bring  the  target 
down.  As  a  practical  matter,  a  great 
number  of  missiles  covering  a  time 
spread  were  fired  in  a  hope  that  one 
of  them  would  be  near  enough  to  the 
target  to  score  a  “kill”  upon  detona¬ 
tion. 

By  the  beginning  of  World  War 
II,  aircraft  had  been  improved  tre¬ 
mendously;  not  only  could  they  fly 
longer  distances  with  heavier  pay- 
loads,  but  they  flew  at  higher  alti¬ 
tudes  and  greater  speed?.  The  fuzes 
of  World  War  I  were  insufficiently 
effective  against  them. 

A  fuze  was  needed  which  would 
“know”  when  it  was  in  sufficiently 


close  proximity  to  the  target  to  burst 
with  optimum  effect.  A  proximity 
fuze  of  this  sort  would  cause  a  burst 
at  a  predetermined  height  above 
ground  targets,  and  when  approach¬ 
ing  an  aircraft  would  cause  a  burst 
w  hen  near  enough  to  wreck  the  plane, 
even  though  its  course  was  such  that 
no  direct  hit  would  have  been  made. 

Due  to  the  high  relative  speeds 
which  might  exist  between  missile 
and  target,  instantaneous  fuze  action 
is  required.  The  logical  approach  is 
through  electronics. 

When  the  Armed  Forces  decided 
to  go  ahead  with  a  proximity  fuze 
program  in  1940,  development  of 
fuzes  for  rotated  missiles,  such  as 
artillery  shells,  was  assigned  to  De¬ 
partment  of  the  Navy;  the  develop¬ 
ment  for  non-rotated  missiles,  such 
as  bombs,  rockets,  and  mortar  shells, 
w^as  assigned  to  what  was  then  the 
War  Department  (now  Department 
of  the  Army)  which  called  upon  the 
National  Bureau  of  Standards  for 
technical  assistance.  The  principal 


personnel  and  facilities  which  en¬ 
gaged  in  this  work  became  the  nu¬ 
cleus  of  the  Diamond  Ordnance  Fuze 
Laboratories  when  that  installation 
was  activated  in  September,  1953. 

Two  approaches,  both  electronic, 
were  studied  for  application  to  non- 
rotated  missiles.  One  was  straight¬ 
forward  radio  transmitter/receiver 
incorporating  a  bandpass  filter  in 
order  to  utilize  the  Doppler  effei’t.^^ 
The  other  approach  utilized  a  photo¬ 
electric  cell  to  determine  changes  in 
illumination  upon  approach  to  a  tar¬ 
get,  the  output  of  the  cell  being  ana¬ 
lyzed  and  amplified  to  function  the 
fuze. 

In  the  radio-type  fuze,  a  small 
transmitter  generates  a  constant  sig¬ 
nal,  which  is  radiated  from  a  com¬ 
pact  antenna.  When  this  signal 


strikes  the  target  (an  aircraft,  the 
earth,  etc),  a  portion  of  it  is  re¬ 
flected  back  to  the  antenna,  from 
which  it  is  fed  into  the  receiver. 
Since  the  fuze  and  the  target  are  in 
motion  relative  to  each  other,  the 
Doppler  effect  exists,  and  the  received 
signal  differs  in  frequency  from  the 
transmitted  signal.  These  two  signals 
are  combined  and  the  resultant  sig¬ 
nal  is  passed  through  a  filter  and 
amplified;  when  this  signal  is  of  the 
correct  frequency  (to  discriminate 
against  harmonics)  and  amplitude, 
it  causes  the  fuze  to  function,  deto¬ 
nating  the  missile.  The  design  of  the 
antenna  is  such  that  the  radiation 
pattern  will  approximate  the  frag- 

{Continued  on  page  28) 


*“Doppler-Fizeau  effect.  The  appar¬ 
ent  change  in  the  frequency  of  light  or 
sound  observed  when  the  source  and 
the  observer  are  in  relative  motion  to 
one  another.”  Merriam-Webster  Un¬ 
abridged  Dictionary,  1952  ed. 


Part  of  the  engi¬ 
neering  necessary 
for  fuze  develop¬ 
ment  is  the  evalua¬ 
tion  of  a  trans’stor 
on  a  characteristic- 
curve  tracer.  This  is 
done  here  by  an 
electronic  systems 
research  scientist. 
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VA.1280 
Stalo  Cavity 

with  VA-201  klystron 


WITHOUT  ELECTRONIC  C 


ON ENTS 


VA-1281 
Stalo  Cavity 
with  VA-201  klystron 


''Now — with  Variants  new  line  of  high  Q  Cavities,  frequency 
stabilized  local  oscillators  (Stales)  utilizing  direct  cavity  stabilization 
are  commercially  practical.  Varian  Stalo  Cavities  provide  a  very  high 
degree  of  short  time  frequency  stability.  Stabilization  is  completely 
independent  of  the  frequency  of  oscillator  fluctuations  and  external 
disturbances ...  an  inherent  advantage  over  electronic  stabilization 
systems  utilizing  the  feedback  principle.  Elimination  of  all  electronic 
components  except  the  klystron  oscillator  also  affords  greater  relia¬ 
bility  and  longer  life. 

The  ratio  of  the  oscillator  modulation  sensitivity  to  the  modulation 
sensitivity  of  the  stabilized  oscillator  defines  the  stabilization  factor 
of  the  cavity.  Varian  Stalo  Cavities  are  available  in  three  models — 
VA-1280,  1281  and  1282 — offer  stabilization  factors  from  15  to  160 
. . .  cover  a  wide  range  of  important  applications,  including  stabiliza¬ 
tion  of  signal  sources  in  high  power  klystron  transmitters . . . 
airborne  uses  in  conjunction  with  receiver  local  oscillators 
. . .  laboratory  testing.  When  used  with  Variants  new 
highly  stable  reflex  klystron  oscillators,  stability 
comparable  to  that  of  many  crystal  controlled 

oscillators  can  be  obtained.  \\S^ 


VA-1282 
Stalo  Cavity 
with  X-26  klystron 


COMPLETE  TECHNICAL 
DATA  and  specifications 
are  now  available. 


Your  inquiry  is  cordially  invited. 


VARIAN  associates 

PALO  ALTO  11,  CALIFORNIA 
Representatives  in  principal  cities 


BACKWARD  WAVE  OSCILLATORS,  R.  F.  SPECTROMETERS,  MAGNETS,  STALOS, 
COMPONENTS,  GRAPHIC  RECORDERS,  RESEARCH  AND  DEVELOPMENT  SERVICES 


KLYSTRONS,  TRAVELING  WAVE  TUBES, 
UHF  WATERLOADS,  MICROWAVE  SYSTEM 
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mentation  pattern  of  the  missile  and 
the  electronic  system  is  so  designed 
that  function  will  occur  when  the 
target  is  within  the  effective  radius 
of  the  missile.  Thus  it  is  not  neces¬ 
sary  that  the  missile  strike  the  target, 
nor  that  the  time  from  launch  4o  tar¬ 
get  encounter  he  known.  If,  however, 
the  miss  distance  is  too  great  for  the 
fuze  to  function,  a  “self-destrutt” 
circuit  in  the  fuze  will  cause  an  anti¬ 
aircraft  missile  to  destrov  itself  in 

# 

mid-air  so  as  to  avoid-  danger  to 
friendly  ground  forces.  In  bomb 
fuzes,  impact  detonation  is  provided 
in  case  of  failure  of  the  electronic 
system. 

This  is,  of  course,  a  highly  simpli¬ 
fied  explanation  of  an  early  type  of 
proximity  fuze  developed  and  used 


all  contained  in  a  casing  about  the 
size  of  a  man’s  fist,  and  shaped  to  be 
hallistically  compatible  with  the  mis¬ 
sile  with  which  it  is  to  be  used.  De¬ 
sign  of  the  circuitry  would  be  a 
problem  even  if  standard  parts  could 
he  used,  but  such  parts  are  unsuit¬ 
able  because  of  their  large  size  and 
lack  of  ruggedness. 

V arying  Requirements 

The  fields  of  electronics  which 
must  be  utilized  to  reach  these  ends 
are  extremely  wide.  To  ensure  the 
required  ruggedness,  for  example,  the 
components  must  be  small  and  light; 
because  of  inertia  effects,  large, 
heavy  components  would  tend  to 
suffer  internal  damage,  and  to  tear 
loose  from  wiring  under  heavy  ac- 


Above,  an  engineer  works  at  the  control  point  of  a  model  range  used  in  evaluating  the  per¬ 
formance  of  electronic  fuzes  in  scaled  simulated  flight  against  a  target. 


during  World  War  II.  Modern  fuzes 
are  far  more  complex,  for  they  must 
contain  provisions  for  rejecting  natu¬ 
ral  or  man-made  interference,  cir¬ 
cuitry  or  mechanisms  which  will  pre¬ 
vent  them  from  operating  until  they 
have  reached  a  specified  safe  dis¬ 
tance  from  the  launcher,  features 
which  will  render  them  immune  to 
the  effects  of  moisture,  temperature, 
and  loP'^  storage.  They  must  be 
small,  since  the  space  available  to 
accommodate  them  is  strictly  limited, 
and  must  be  inconceivably  rugged  to 
withstand  not  only  the  shocks  of  ship¬ 
ment,  but  also  the  acceleration  of 
launching,  which  may  be  many 
thousands  times  the  acceleration  of 
gravity. 

The  radio  transmitter/receiver, 
with  filter,  power  supply,  antenna, 
safety  mechanism,  and  detonator  are 


celeration.  It  is,  therefore,  necessary 
to  study  all  existing  techniques  for, 
say,  printing  circuits,  and  to  devise 
new  ones  if  present  ones  are  not 
readily  adaptable  to  the  new  uses. 

Production  of  resistors  and  capaci¬ 
tors  by  printing  methods  is  a  natural 
corollary.  In  first  approaches  to  fuze 
design,  miniature  hearing-aid  tubes 
were  found  to  be  a  good  first  step — 
but  only  a  first  step  since  they  were 
designed  for  the  comparatively  gen¬ 
tle  treatment  accorded  to  hearing 
aids.  Further  development  was  neces¬ 
sary  to  produce  tubes  which  would 
not  show  fluctuations  in  output  when 
subjected  to  the  terrific  vibration  en¬ 
countered  in  bombs  which  have 
reached  terminal  velocity,  or  in  rock¬ 
ets  in  flight,  or  which  would  not  be 
destroyed  when  fired  under  high 
accelerations. 


Because  of  the  limited  space  and 
the  need  for  definite  radiation  pat¬ 
terns,  extensive  studies  of  antenna 
characteristics  were  necessary  in  or¬ 
der  to  provide  optimum  performance. 
Three  of  the  antenna  approache.*- 
have  been:  use  of  the  missile  as  an 
antenna,  resulting  in  an  unbalanced 
dipole  consisting  of  a  nose-piece  on 
the  fuze  insulated  from  the  body  ol 
the  missile;  a  short  dipole  antenna 
consisting  of  two  stubs,  one  protrud 
ing  from  each  side  of  the  fuze  nose 
and  at  right  angles  to  the  fuze  axis 
and  a  loop  antenna  in  the  nore  of 
the  fuze. 

Power  supplied  to  provide  “A* 
and  “B”  voltages  has  taken  several 
forms.  Use  has  been  made  of  stand 
ard  zinc/carbon  dry  cells  applied  to 
the  fuze  immediately  before  its  in 
stallation  in  the  missile.  Another  ap 
proach  was  the  use  of  generators 
driven  by  small  windmills  which  were 
caused  to  rotate  by  the  missile’ 
travel  through  the  air.  Still  another 
has  been  the  use  of  reserve  cell 
Each  has  its  advantages  and  disad 
vantages,  but  in  all  cases  the  power 
supplies  must  provide  solutions  to 
problems  which  are  very  nearh 
unique.  They  must  operate  at  tern 
peratures  ranging  from  sub-arctic  to 
super-tropical.  The  fuze  must  be 
capable  of  storage  for  a  period  of 
several  years,  and  must  then  be  read) 
for  use  with  a  minimum  of  servicing 
none  at  all  is  best.  The  power  suppl 
must  provide  an  accurate  output 
within  verv  close  tolerances — but  this 
output  is  required  for  only  a  few 
seconds,  at  most.  Also,  the  suppl 
must  be  absolutely  dependable. 

The  circuitry  must  be  similarly  de 
pendable,  for  a  fuze  costing  only  a 
few^  dollars  may  be  mounted  in  a 
missile  costing  thousands  of  dollars 
and  the  effectiveness  of  the  missile 
can  be  no  better  than  that  of  the 
fuze. 

Economy  Very  Important 

Despite  the  requirements  of  fuze 
reliability  under  a  wide  variety  of 
conditions,  of  small  size,  and  of  ex 
treme  ruggedness,  cost  is  a  major 
factor,  since  fuzes  are  manufactured 
by  the  millions  in  times  of  w^ar.  The 
cheaper  a  munition  is,  the  greater 
the  quantity  that  can  be  produced 
the  higher  the  production,  the  better 
the  chance  of  victory,  which  today  is 
equal  to  survival. 

Mention  was  made  of  a  photoelec 
trie  fuze.  This  would  be  compara 
tively  simple  if  it  operated  on  the 
principle  of  a  photometer,  and  mere 
ly  functioned  on  a  decrease  in  illumi 
nation.  But  such  operation  would 
(Continued  on  page  90) 
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National  Pneumatic  Co.,  Inc 

and 

Holtzer-Cabot 

Divisions 


The  Old  .  .  . 

A  ten-sfafion  automatic  desk  set  devel 
oped  by  Holtzer-Cabot  in  1897. 


and  the  New  .  .  . 

a  TA-I  (4)  PT  sound-powered  telephone 
recently  developed  by  Holtzer-Cabot. 


by  Robert  Frost 

Vice  President 


Few  organizations  have  supplied 
the  Armed  Forces  for  as  long  a 
period  of  time  as  the  Holtzer-Cabot 
Divisions  of  National  Pneumatic  Co., 
Inc.  of  Boston,  Massachusetts.  The 
organization  was  originally  the  Holt¬ 
zer-Cabot  Electric  Company  which 
was  founded  in  1875  by  the  late 
Charles  W.  Holtzer,  an  electrical  en¬ 
gineer  who  manufactured  some  of  the 
parts  used  on  the  first  telephone  made 
hy  Alexander  Graham  Bell.  This  com¬ 
pany  developed  and  produced  such 
diverse  products  as  magneto  ringers, 
telephones,  inter-communicating  sys¬ 
tems,  paging  systems,  and  fractional 
and  sub-fractional  motors  designed 
to  customer  specifications.  In  1949, 
the  company  merged  with  National 
Pneumatic  Co.,  Inc.  of  Rahway,  New 
Jersey,  a  leading  manufacturer  of 
door  operating  and  safety  equipment 
for  the  transit  industry,  and  a  prime 
contractor  for  the  Armed  Forces. 

Today,  the  two  organizations  form 
a  company  of  more  than  1,000  em¬ 
ployees,  including  an  engineering 


staff  of  75.  There  are  offices  in  New' 
York,  Chicago,  Cleveland,  Los  An¬ 
geles,  Philadelphia  and  Washington. 

The  plant  and  executive  office  is 
located  in  Boston  in  a  six-story  build¬ 
ing  which  occupies  250,000  square 
feet.  This  bqilding  houses  an  exten¬ 
sive  array  of  equipment,  including 
assembly  lines,  precision  cutting  ma¬ 
chines,  grinders,  punch  presses  and 
a  highly  specialized  coil  department. 
The  engineering,  research  and  devel¬ 
opment  facilities  are  located  in  a 
separate,  two-story  building  of  45,000 
square  feet,  containing  extensive  elec¬ 
trical  and  mechanical  testing  and 
chemical  analysis  equipment. 

The  Holtzer-Cabot  Divisions  devel¬ 
oped  and  now  manufacture  the  only 
hand  generator  (G-42/PT)  approved 
for  use  with  Signal  Corps  field  tele¬ 
phones  and  switchboards.  In  addi¬ 
tion  to  developing  the  TA-1  sound 
power  telephone,  they  make  ringing 
machines,  ringing  dynaraotors  (TA 
167-TA  169),  and  supply-the  motors 
for  the  high-speed  teleprinters  manu¬ 


factured  by  Teletype  Corporation  for 
the  Signal  Corps. 

For  the  Air  Force,  Holtzer-Cabot 
has  just  completed  a  development 
project  on  aircraft  inverters.  They 
are  in  production  on  a  DC  servo¬ 
motor  used  ill  the  fire  control  sys¬ 
tems  of  jet  bombers.  This  division  is 
also  engaged  in  classified  projects  of 
prime  importance. 

Working  with  the  Armed  Forces 
is  not  new  at  Holtzer-Cabot.  They 
have  worked  closely  with  the  Army 
and  the  Navy  for  almost  half  a  cen¬ 
tury.  In  those  50  years,  they  have 
participated  in  some  of  the  most  im¬ 
portant  events  in  the  history  of  com¬ 
munications. 

Back  in  1906,  the  Holtzer-Cabot 
Electric  Company  supplied  the  tele¬ 
phone  equipment  in  the  fleet  which 
President  Theodore  Roosevelt  sent 
around  the  world.  This  equipment 
was  used  in  the  fire  control  systems 
to  provide  communications  between 
the  central  station,  tops  or  fire  con¬ 
trol  masts,  gun  turrets  and  torpedo 
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rooms,  rhe  telephones  <  onsisted  of 
douhle-head  receivers  and  breast 
transmitters,  like  those  used  by 
switchboard  o|)erators  today. 

Aircraft  Radio  in  1912 

Six  years  later,  the  company  par¬ 
ticipated  in  the  first  generator-pow¬ 
ered  wireless  communications  be¬ 
tween  air  and  ground.  An  engineer 
who  is  still  with  the  company,  Mr. 
Vernon  Durbin,  Associate  Director 
of  Engineering  and  holder  and  co¬ 
holder  of  twenty-nine  patents,  had  a 
hand  in  this  achievement.  The  U.  S. 
Army  Signal  Corps,  of  which  the 
Air  Corps  was  then  a  component, 
commissioned  Holtzer-Cabot  to  build 
a  generator  to  power  a  radio  trans¬ 
mitter  for  use  in  an  airplane.  The 
generator  weighed  25  lbs.  and  was 
capable  of  delivering  500  cycles  and 
250  watts.  It  was  the  first  generator 
ever  to  supply  power  for  “wireless” 
in  an  airplane.  The  transmitter  was 
a  “(|uenched  gap  transmitter.” 

“My  job  was  to  install  the  set  in 
one  of  the  Wright  brothers’  planes“ 
at  College  Park,  Maryland,”  Mr. 
Durbin  recalls.  “The  first  attempt 
was  a  failure.  In  connecting  the  gen¬ 
erator,  we  rigged  up  a  chain  and 
sprocket  system  that  weighed  more 
than  the  generator.  The  result  was 
that  the  combined  weight  of  the  gen¬ 
erator.  transmitter  and  all  the  con¬ 
nections  proved  so  heavy  the  plane 
couldn't  get  off  the  ground.” 

A  simpler  system  was  then  devised 
which  the  j)ilot  could  operate  b> 
pressing  his  knee  against  a  switch 
whenever  he  wanted  to  transmit.  This 
method  proved  satisfactory,  and  the 
occasion  marked  the  first  generator- 
operated  wireless  communication  be¬ 
tween  air  and  ground.  In  fact,  the 
transmitter  powered  by  the  Holtzer- 
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Above  is  a  drawing  of  the  Holfzer-Cabot  factory  in  Boston  in  1 885. 


Cabot  generator  could  transmit  a 
distance  of  fifty  miles — which  was 
the  limit  the  U.  S.  Army  would  allow 
the  plane  to  fly!  It  might  be  said 
that  the  400-cycle  generators  used  so 
extensively  on  aircraft  today  are  de- 
scendents  of  this  original  500-cycle 
generator. 

Through  the  years,  Holtzer-Cabot 
introduced  many  other  devices  spe¬ 
cifically  for  the  Armed  Services. 
These  included:  a  high  impedance 
headset  ( devised  about  1914  for 
“wireless”  communication ) ,  the  first 
hand  generator  ever  to  power  a  port¬ 
able  wireless  set,  and  a  gyroscope 
motor-generator  set,  manufactured 
for  the  Sperry  Gyroscope  Company 
for  use  on  U.  S.  Navy  ships. 

During  World  War  II,  Holtzer- 
Cabot  played  a  vital  role  in  equip 
ping  the  Armed  Forces.  The  com- 


A  view  of  a  section  of  the  Development  Laboratory  at  the  Holtzer-Cabot  plant  in  Boston 


pany  originated  and  produced  a 
major  portion  of  aircraft  inverters, 
improved  and  manufactured  a  large 
portion  of  Army  field  telephone  sets, 
electric  motors  for  gunfire  control, 
and  instrument  motors  for  a  wide 
variety  of  uses. 

Holtzer-Cabot  bas  compiled  an  en¬ 
viable  record  in  designing  and  pro¬ 
ducing  signal  products  for  the  civil¬ 
ian  world.  It  was  a  pioneer  in  making 
and  selling  annunciators,  underdome 
bells  and  buzzers,  paging  systems, 
in-and-out  register  systems,  elapsed 
time  recorders,  phone-call  systems 
and  also  fire  alarm  systems  of  both 
manual  and  automatic  types.  These 
units  served  such  purposes  as  sum¬ 
moning  personnel,  giving  alarms  and 
timing  nurses’  calls,  in  hospitals, 
schools,  festaurants,  hotels,  indus¬ 
trial  plants,  offices  and  municipal 
buildings.  Many  of  them  are  still  in 
use  today. 

Firsts  in  Generators 

About  1900,  Holtzer-Cabot  invent¬ 
ed  the  first  permanent-magnet  power 
generator  for  ringing  telephone  bells. 
This  was  the  forerunner  of  today’s 
Holtzer-Cabot  multi-frequency,  har¬ 
monic,  synchromonic  and  decimonic 
ringing  motor-generator  sets.  These 
sets  are  characterized  by  extremely 
dependable  performance  and  have 
been'  widely  installed  throughout  the 
nation  as  more  and  more  communi¬ 
ties  “^1^0  dial  with  Holtzer-Cabot.  ’ 

Holtzer-Cabot  was  among  the  first 
companies  to  produce  single-phase, 
fractional  horsepower  motors.  It  also 
produced  the  first  generators  of  the 
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The  present  Holtzer-Cabot  plant  at  125  Amory  Street  in  Boston. 


‘"noiseless’’  type  for  charging  bat¬ 
teries  in  telephone  offices  without 
causing  objectionable  noises  on  the 
telephone  lines. 

The  company  pioneered  in  con¬ 
denser  induction  motors.  Between 
1930  and  1936,  six  patents  on  this 
type  of  motor  were  issued  to  Mr. 
C.  L.  Kennedy,  Chief  Engineer  of 
Motors.  Several  other  motor  manu¬ 
facturers  were  licensed  under  these 
patents.  Holtzer-Cabot  originated  the 
sub-fractional  synchronous  motor 
with  gear  train  for  chart  drive  and 
instrument  applications. 

National  Pneumatic 

National  Pneumatic  Co.,  Inc.  also 
has  a  long,  interesting  history. 
Founded  more  than  50  years  ago,  it 
specializes  in  door  operating  equip¬ 
ment  which  is  used  by  almost  all  the 
major  railway,  bus  and  subway  s)s- 
tems  in  the  world. 

The  first  hand-operated  door  me¬ 
chanism  for  street  cars  was  a  Na¬ 
tional  Pneumatic  product.  With  this 
mechanism,  the  operator  could  open 
and  close  the  door  and  collect  fares 
without  leaving  his  station. 

This  product,  now  obsolete,  was 
the  forerunner  of  a  series  of  special 
devices  and  systems  developed  for 
the  transit  industry.  The  list  is 
is  lengthy:  the  first  air-operated  and 
air-controlled  doors  (1904);  the 
sensitive  door  edge,  which  reverses 
the  door’s  direction  if  it  strikes  a 
passenger  (1915);  treadle-operated, 
passenger-controlled  doors  ( 1919)  ; 
the  first  turnstiles  and  fare  boxes 
<  1920)  ;  brake  interlock  —  keeps 


brakes  applied  until  doors  are  closed 
(1920);  power  interlock  (1925); 
and  the  accelerator  interlock  (1925). 

In  1920,  this  company  gave  the 
transit  industry  the  first  multiple  unit 
door  operator.  With  this  system,  two 
conductors  can  operate  all  the  doors 
on  a  long  train.  Previously,  one  con¬ 
ductor  could  handle  only  the  doors 
in  two  adjoining  cars. 

Vacuum-  and  hydraulic-operated 
doors  were  developed  in  1929  and 
electrically-operated  doors  in  1937. 
In  1945,  the  company  brought  out 
the  automatic  end  door  operators 
now  so  widely  used  on  railway  cars. 

In  recent  years.  National  Pneu¬ 
matic  has  produced  automatic  door 
.operators  for  industrial  and  com¬ 
mercial  buildings.  One  type,  Super- 
matic,  is  used  to  open  outside  doors. 
The  other,  Elconomafic,  is  used  to 
open  warehouse  doors  and  doors  lo¬ 
cated  in  the  interiors  of  buildings. 
Some  of  the  latter  have  been  in¬ 


stalled  in  Veterans  Administration 
hospitals.  The  company  also  makes 
automatic  door  operators  for  use  in 
hazardous  areas,  a  number  of  wbich 
are  operating  in  arsenals  and  muni¬ 
tions  dumps. 

During  World  War  II,  National 
Pneumatic  Co.,  Inc.  was  a  prime  con¬ 
tractor,  producing  large  quantities  of 
37mm  guns  for  light  tanks  and  air¬ 
craft,  feeder  mechanisms,  and  37mm 
and  Oerlikon  shells.  It  also  manu¬ 
factured  hydraulic  airplane  struts 
and  numerous  other  items. 

Whatever  the  future  brings.  Na¬ 
tional  Pneumatic  Co..  Inc.  and  Holt¬ 
zer-Cabot  Divisions  are  well  pre¬ 
pared  to  serve  the  nation.  In  addi¬ 
tion  to  its  present  commitments  to 
the  Armed  Forces,  the  company  is 
committed  to  the  Industrial  Mobili¬ 
zation  Planning  Program. 

Currently,  production  is  directed 
toward  civilian  industrial  needs.  The 
company  supplies  and  works  with 
most  of  America’s  largest  industries, 
a  number  of  which  have  been  clients 
for  many  years.  The  list  is  impres¬ 
sive:  Western  Electric,  American  Car 
&  Foundry,  Bell  Telephone,  Allis- 
Chalmers,  Automatic  Electric,  Kell¬ 
ogg  Switchboard,  Stromberg-Carlson, 
Pullman,  IBM,  Leeds  &  Northrup, 
Teletype,  General  Motors,  Western 
Union,  Federal  Telephone  &  Radio, 
Raytheon,  RCA,  Westinghouse,  Tav- 
lor  Instrument,  American  Optical, 
Eastman  Kodak,  Link,  General  Elec¬ 
tric  and  many  others. 

Company  Personnel 

The  company  is  wdl  staffed  with 
experienced  personnel  and  is  ably 
led.  Charles  Frost  is  Chairman  of 
the  Board;  John  Newkirk,  Vice 
Chairman,  and  Richard  H.  Frost, 
President.  Harvey  J.  Finison  is  the 
Executive  Vice  President;  Robert 
Frost,  Vice  President  for  Marketing, 
(Continued  on  page  90) 


A  section  of  the  area  in  which  the  assembly  of  hand  generators  for  the  Signal  Corps  is  done. 
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8  acres  offloor  space 
research  and  development  facilities 
doubles  production  capacity 


15  minutes  from  Grand  Central  Station, 
Pennsylvania  Station,  or  LaGuardia  Airport 


CENTRALLY  LOCATED  IN  LONG  ISLAND  CITY 


LEWYT  MANUFACTURING  CORPORATION 
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NEW  PLANT 


These  expanded  quarters  provide  research  and  development  laboratories  for 
250  engineers  . . .  manufacturing  and  assembly  facilities  for  over  6,000  employees 

Lewyt  will  step  up  its  research  and  development  program  in  the  fields  of 
data  processing,  monitoring  and  automatic  sensing,  infra-red  detection,  radio  relay 
for  ultra-high  frequency  communication  . . .  plus  development  of  circuitry  utilizing 
semi-conductors,  such  as  transistors,  germanium  and  silicon  diodes  and  thermistors. 


Research,  Development  and  Production  of  Electronic  Equipment 
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Far 


Another  aspect  of  global  con%munications 
is  described  in  this  story  about  current 
radio  and  electronics  operations  in  Japan. 


As  ONE  RECENTLY  RETLRNED  FROM 
a  tour  of  the  land  of  kimono  and 
Geisha,  I  was  most  impressed  with 
the  many  changes  found  there  since 
1933,  the  last  time  I  passed  through 
Japan. 

The  Japanese,  always  communica¬ 
tions  minded,  are  Koing  in  for  United 
States  ele<*tronics  in  a  big  way.  Tele¬ 
vision  is  spreading  rapidly  in  areas 
around  Tokyo  and  Osaka,  and  Ameri¬ 
can  sets  can  be  used  after  slight  n\odi* 
fications  have  been  made.  Although 
the  standard  voltage  of  100  volts,  50 
cycles  may  be  stepped  up  by  trans¬ 
formers,  most  electrical  lines  are 
overloaded,  the  voltage  going  down 
to  as  low  as  65  volts  in  the  evening. 

Even  though  I  could  not  understand 
Japanese,  many  of  the  quiz  programs, 
baseball  games  and  Sumo  wrestling 
matches  were  just  as  entertaining,  or 
even  more  so,  than  if  we  had  under¬ 
stood  every  word. 

In  the  field  of  radio  broadcasting 
there  are  at  least  3  Japanese  net¬ 
works,  including  the  official  govern¬ 
ment  one,  which  broadcast  soap  op¬ 
eras  in  Japanese,  just  the  same  as  we 
do  in  English.  Oj  course,  each  house 
bears  a  metal  tag  indicating  that  the 
occupant  thereof  has  paid  his  taxes 


for  the  year' to  permit  him  to  operate 
his  broadcast  receiver. 

When  it  came  time  for  me  to  in¬ 
stall  a  telephone  in  my  private  rental, 
I  found  that  for  the  mere  sum  of  the 
equivalent  of  sixty-six  dollars,  a  new 
Japanese-made  magneto  type  desk 
phone  was  forthcoming,  together  with 
two  Daniels  wet  cell  batteries  in  a 
handsome  oak  box  on  the  floor. 

Long  Wait  for  Telephone  Calls 

Apart  from  the  usual  “moshi- 
moshi’s,”  “anone’s,”  “ahsodesuka’s,” 
getting  a  call  placed  was  no  great 
problem,  since  apparently  all  Japa¬ 
nese  operators  recognize  enough  Eng¬ 
lish  to  know  place,  names  and  num¬ 
bers.  However,  the  wait  to  get  a  party 
at  the  other  end  might  take  anywhere 
from  fifteen  minutes  to  three  hours 
and,  as  a  matter  of  actual  fact,  a 
friend  of  mine  located  near  the  Em¬ 
peror’s  Summer  Palace  at  Hayama 
was  able  to  place  a  call  to  the  United 
States  in  less  time  than  it  took  him 
to  get  a  party  in  Tokyo.  (It  should  be 
pointed  out  that  on  leaving  the  coun¬ 
try  a  large  part  of  the  sixty-six  dollars 
was  refunded,  upon  returning  the 
telephone  in  good  condition.) 


The  Japanese  Signal  Militar)  Units 
are  developing  very  rapidly  along  the 
lines  of  our  own  and  the  courses  at 
the  Japanese  Signal  School  in  Kuri- 
hama  are  copied  after  ours  at  Fort 
Monmouth.  The  school  equipment 
they  use  is  copied  from  ours,  too,  and 
represents  a  bang-up  job,  their  ver¬ 
sion  of  our  BC-CIO  being  a  case  in 
point.  It  has  several  features  that 
seem  to  m6  to  be  improvements  on 
cur  similar  equipment. 

In  the  field  of  radar,  for  example, 
several  large  Japanese  firms  are 
building  equipment  for  merchant 
ships  and,  as  I  watched  the  units 
coming  from  the  production  lines,  I 
was  struck  by  their  skillful  handwork 
and  meticulous  attention  to  details. 
Much  work  is  done  by  hand  which, 
in  our  country  is  performed  auto¬ 
matically,  but  due  to  the  large  labor 
supply  and  low"  wage  scale  this  ap¬ 
parently  presents  no  handicap. 

A  visit  to  the  central  Japanese  ra¬ 
dio  parts  stores  in  the  vicinity  of  the 
Ikebahara  Elevated  Railroad  Station 
in  the  Kanda  District  of  Tokyo  is  a 
happy  experience  for  anyone  inter¬ 
ested  in  this  field.  The  prices  are  a 
welcome  relief,  even  to  one  accus- 
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property,  so  that  individuals  living  in 
private  rentals  off-Post  do  not  have 
the  privilege  of  setting  up  transmit¬ 
ters  at  home. 

Since  Japanese  homes  are  spaced  . 
just  a  little  closer  together  than 
American  homes,  I  was  able  to  find 
out  that  rtiy  neighbor  at  Akaya,  who 
had  a  loud"  speaker  operating  for 
eighteen  hours  a  day,  was  a  radio  re-  . 
pairman,  and  this  gave  me  a  first 
hand  opportunity  to  compare  the 
modus  operand!  of  a  Japanese  radio 
shop  with  one  in  the  States.  Their 
methods  and  equipment  seem  to  be 
parallel  to  ours  as  they  existed  in  this 
country  on  a  pre-war  basis,  but  while 
it  seemed  perfectly  natural  to  see  a 
bicyclist  going  down  a  narrow  street 
balancing  several  bowls  of  noodle 
soup  in  one  hand  as  he  weaved 
through  the  crowd,  somehow  the  same 
procedure  with  a  large  radio  chassis 
substituted  for  the  soup  bowls  did 
not  seem  quite  normal! 

It  was  with  regret  that  we  said 
“Sayonara”  to  Fujiyama.  In  Far 
East  Signals  many  things  are  accom¬ 
plished  effectively,  but  they  are  not 
always  done  in  the  same  manner  in 
which  we  do  them  here. 

•  •  ■  m  * 
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loiiied  to  those  in  the  surplus  stores 
of  lower  Manhattan. 

The  Japanese  Amateur  Radio 
League  is  flourishing,  and  many  Japa¬ 
nese  amateurs  are  actively  operating. 
1  hey  attend  meetings  with  the  Far 
Eastern  Amateur  Radio  League  of 
Americans  and  show  a  great  interest 
in  single  sideband  telephony  and  all 
the  latest  developments  in  the  short 
wave  field.  In  I'ontrast  to  the  prevail¬ 
ing  United  States  amateur  trend, 
Fiearly  all  of  the  Japanese  amateur 
stations  are  almost  completely  assem¬ 
bled  by  their  owners.  The  type  of 
signals  emitted  and  the  operating 
proficienc  y  of  the  Japanese  amateur 
seems  to  me  to  he  higher  than  before 
the  Korean  War. 

Technicians  Gain  Experience 

The  Imperial  University  in  Tokyo, 
home  of  Professor  Nagaoka  who  de¬ 
veloped  the  resonance  formulas  of 
early  days,  still  has  its  Professor 
^  agi,  a  renow  ned  scientist  responsi¬ 
ble  for  the  close-spaced  parasitic  di- 
x  etional  beam  antenna. 

Many  Japanese  technicians  are  uti- 
b^c'd  for  the  repair  and  maintenance 
signal  eejuipment,  with  mutual 
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benefits  to  us  and  to  them.  What  thev 
gain  in  training  and  experience  we 
gain  in  prompt  savi.ngs  of  expensive 
equipment  which  otherwise  probably 
would  deteriorate. 

Amateur  operation  for  Americans 
does  not  exist  as  such  in  Japan,  but 
a  system  of  Auxiliary  Military  Radio 
Stations  (AMRS)  for  short  waves  is 
authorized  to  operate  on  the  numer¬ 
ous  amateur  frequency  bands,  pro¬ 
vided  no  third  party  traffic  is  handled 
in  accordance  with  the  Japanese 
Treaty  Agreement.  Mobile  operation 
is  also  forbidden.  The  MARS  system 
is  well  established  and  handles  many 
thousands  of  messages  for  service¬ 
men  each  month. 

The  Marine  Corps  has  set  up  a  very 
effective  single  sideband  system 
between  their  bases  throughout  the 
Pacific.  With  a  combination  of  com¬ 
munications  equipment  available, 
augmented  by  the  purchase  of  special 
equipment  through  non-appropriated 
funds,  and  directional  Rhombic  an¬ 
tennas,  with  regular  operators  as¬ 
signed,  the  system  is  proving  most 
effective  in  passing  informal  traffic 
expeditiously.  Of  course,  all  U.S. 
equipment  has  to  be  installed  on 
United  States  Government  leased 
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development 


THE  IMAGINATION  FOR  RESEARCH  PLUS 
THE  SKILLS  FOR  PRODUCTION 

Performance  in  the  field  is  the  real  test  of 
product  worth.  To  maintain  Hoffman’s 
reputation  for  high  standards  of  quality  and 
performance,  Field  Engineers  are  constantly 
performing  direct,  on-the-spot  aid  in 
installation,  operation,  and  evaluation  of 
Hoffman  electronic  equipment. 

Hoffman  Field  Engineers  are  chosen  from  the 
engineering  design  and  test  groups  for  their 
specialized  knowledge  and  ability.  These 
specially  trained,  specialized  engineers  carry 
the  integrated  skills  of  research,  development, 
design,  and  production  into  the  field  .  .  . 
wherever  Hoffman  equipment  is  being 
used  ...  on  land,  air,  sea,  or  undersea. 

Typical  of  the  types  of  projects  Hoffman  Field 
Engineers  are  working  on,  one  group  is 
presently  engaged  in  conducting  field  evaluation 
studies  at  remote  air  bases  on  tacan,  the 
most  advanced  airborne  navigation  equipment 
yet  produced.  This  field  study  is  being 
coordinated  with  Hoffman’s  production 
of  TACAN  equipment. 


production 


Radar,  Navigational  Gear 
Missile  Guidance  &  Control  Systems 
Noise  Reduction 
Countermeasures  (ECM) 
Communications 
Transistor  Applications 
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The  most  serious  problem  fac¬ 
ing  the  military,  or  for  that  matter, 
any  type  of  communication  engineer, 
is  tiiat  people  wish  to  talk.  In  these 
times  particularly,  this  human  trait 
causes  our  unhappy  engineer  to  have 
nightmares  on  such  mundane  sub¬ 
jects  as  limited  channels,  bandwidth, 
and  speitrum  conservation. 

Let  me  elaborate  upon  tbe  general 
problem  of  garrulousne-s.  It  is  axio¬ 
matic  that  people  hardly  ever  get  into 
trouble  1>^  what  they,  do,  but  rather 
bv  what  they  say  or  imply.  Now 
were  I  to  ask  a  young,  and  shall  we 
say,  not-too-aspiring  military  com¬ 
municator  how  to  keep  out  of  trouble 
and  move  toward  a  non-controversial 
retirement,  I  might  say: 

“In  promulgating  your  esoteric 
cogitations  or  articulating  upon 
your  superficial  sentimentalities, 
philosophical  and  psychological 
observations  on  a  military  situ¬ 
ation,  remember  alwa\s  to  em¬ 
ploy  platitudinous  ponderosities, 
since  then  your  communications 
will  never  encompass  a  trouble¬ 
making  conciseness  or  compac- 
tive  comprehensiveness.” 

Since  this  is  a  course  of  least  com¬ 
mitment,  there  would  be  no  serious 
problems  for  the  lad  following  this 
unquestionably  erudite  suggestion — 
he  would  just  be  reassigned  and  often 
— and  perhaps  even  promoted  en- 
route.  The  real  trouble  would  be  for 
the  men  who  engineer  the  multitudi¬ 
nous  channels  for  such  vocalists  and 
who  now'  look  to  the  heavens  for  as¬ 
sistance  on  their  traffic  problems. 

Loquaciousness  is  only  a  small  part 
of  the  problem;  however,  the  fact  is 
our  whole  language  is  too  cumber¬ 
some.  While  the  modern  scientist 
deals  in  fractions  of  microseconds, 
n  e  still  talk  with  a  pre-Columbus  vo- 
('al)ulary  made  for  Eighteenth  Cen¬ 
tury  poetry.  Twentieth  Century  novels 

ami  ten-pound  Sunday  newspapers. 

*  *  *  *  * 

Some  years  ago  in  this  same 
^'•arned  journal  (Signal,  May-June. 


1952 ) ,  I  reported  an  ingenious  plan 
for  revolutionizing  militafy  ^ com¬ 
munications.  I  called  it  the  Ranko- 
PHONE,  and  a  neater  proposal  it  has 
never  been  my  pleasure  to  see.  The 
trouble  is,  nobody  read  it — it  was  too 
long,  even  though  I  condensed  it  to 
less  than  2,000  words.  (The  reader 
will  recall  that  even  2,000  words  is 
much  shorter  than  Einstein’s  proposal 
on  a  Unified  Field  Theory,  let  alone 
mention  his  Special  or  General  The¬ 
ory  of  Relativity).  The  one  comment 
I  did  receive  from  a  friend  of  yester¬ 
year,  now'  in  a  mental  institution,  was 
.  .  .  “Dear  Chris,  Wish  you  were  here. 
Fascinating  story  you  wrote,  but 
about  2,000  words  too  long.” 

That  expression  of  deep  interest 
encouraged  and  inspired  me  over  the 
intervening  years  to  try  and  reach  a 
larger  and  perhaps  more  representa¬ 
tive  group  of  Signal  readers,  with 
something  even  more  revolutionary 
in  concept — I  call  it  Speech  Reces¬ 
sion  ! 

At  this  point  we  must  first  proceed 
backwards  before  we  can  go  forward. 
I  don’t  want  to  go  as  far  back  as 
Shakespeare  and  his  25,000  word 
vocabulary,  but  I  do  want  to  remi¬ 
nisce  about  the  secret  of  those  great 
fighting  men  from  the  old  Cavalry 
and  the  warriors  who  drove  the  mules 
in  World  War  I,  In  heroic  retrospect, 
we  see  these  men  able  to  fight  and 
win  their  wars  with  ten-word  vocabu¬ 
laries.  Those  of  you  favored  in  being 
able  to  remember,  or  having  once 
been  a  part  of  a  mule  team  pulling  a 
caisson  through  French  mud,  will,  I 
am  sure,  never  forget  the  effectiveness 
of  this  abbreviated  vocabulary. 

It  is  not  entirely  a  military  phe¬ 
nomenon.  It  extends  even  into  civil¬ 
ian  life! 

I  recall  strolling  on  the  beach  one 
day  with  my  wife,  and  my  eyes  de¬ 
parted  momentarily  from  the  restful 
view  oi  the  blue  Atlantic  to  an  ab¬ 
straction  in  the  form  of  a  natural 
contender  for  the  Miss  America  skill 
contest.  For  some  strange  reason  the 
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rotary  joints  of  my  neik  suddenly 
refused  to  furution,  and  rny  eyes  were 
frozen  in  azimuth^  albeit  some 
changes  in  elevation  seemed  possible. 

“Christoph kr!'’  my  wife  snapped, 
and  suddenly  by  some  strange  force 
the  motion  of  my  neck  returned  as 
though  my  joints  were  lubricated  by 
miracle. 

Here  is  my  point.  In  that  one  word 
*  *  0 

“Christophkr!'’,  she  told  me  more 
than  Shakespeare  could  have  with  his 
entire  25,000  word  vocabulary — and 
the  communications  were  perfect. 

But  back  to  the  more  formal  mili¬ 
tary  j)roblem.  If,  (pardon  the  paral¬ 
lel)  a  d  river  of  mules  or  my  wife  can 
put  so  much  into  one  word,  why  not 
simplify  our  entire  military  vocabu¬ 
lary  and  so  eliminate  or  greatly  mini¬ 
mize  the  problems  of  bandwidth,  lim¬ 
ited  channels,  copper-plated  battle¬ 
fields.  and  the  high  ether-temperature 
caused  by  millions  of  radio,  radars 
and  others  of  the  classified  family 
ever  adding  to  our  military  static? 

Radical?  Yes,  but  in  many  other 
instances  the  military  does  not  hesi¬ 
tate  and  sets  up  special  lines  like 
electron  tubes,  tanks,  submarines. 
WAGS,  atomic  bombs,  reconstruction 
projects  .  .  .  the  list  is  endless.  There¬ 
fore,  I  repeat,  why  not  words  too? 

-I  boldly  suggest  an  approach  as 


In  heroic  retrospect,  we  see  these  men  able 
t  and  win  wars  with  ten-word  vocabularies. 


course,  the  digits.  The  dollar  sign 
(S),  we  can  neglec  t,  since  money  only 
causes  trouble. 

To  simplify  our  initial  approach 
to  the  problem,  Td  suggest  we  con¬ 
sider  only  the  relatively  close  combat 
situation  (land,  sea  or  air)  where 
the  luxuries  of  teletype,  facsimile  and 
television  have  not  yet  permeated. 

Since  everyone  already  knows  our 
requirements,  we  need  only  to  pose 
the  problem  with  certain  limiting 
parameters  and  find  a  daring  con¬ 
tractor  who  on  a  cost-plus-fixed  basis 
will  provide  three  quarterly  reports 
and  a  final  report,  ostensively  giving 
us  the  answer  to  our  worries. 

We  would  naturally  seek  for  an  or¬ 
ganization  skilled  in  linguistics,  espe¬ 
cially  phonetics,  morphology,  semant¬ 
ics,  general  or  philosophical  gram¬ 
mar.  Perfiaps  the  Ivy  League,  the 
Big  Ten  or  the  Brooklyn  Dodgers 
would  take  the  problem.  It  could 
even  be  more  absorbing  than  foot¬ 
ball  or  baseball.  We  would  say  to 
the  august  personages,  having  sub¬ 
mitted  the  lowest  bid,  here  are  some 
“hot”  words  representing  the  major 
requirements  of  military  thought 
which  must  be  easily  and  quickly 
transmitted  in  battle.  Build  up  a  new 
military  vocabulary  based  on  these 
requirements,  not  to  exceed  one  hun¬ 
dred  words  total. 

We  will  make  no  mention  of  the 
added  meaning  which  may  be  given 
to  words  by  way  of  syllabic  empha¬ 
sis.  For  the  purpose  of  keeping  the 
contractor’s  morale  high,  it  would 
seem  best  to  allow*  him  to  dis<'over 
this  himself.  Our  contractor  will  dis-^ 
cover  too,  but  later,  that  once  we  es- 


.  .  .  ( requires  some  research ) . 

(2)  Ask  the  Navy  for  the 
twenty-five  most  important  words 
in  their  salt-water  vocabulary 
.  .  .  (common  knowledge). 

(3)  Ask  the  Air  Force  for  the 
twenty-five  most  important  w  ords 
in  their  celestial  vocabulary  .  . . 
(requires  some  looking  into). 

(4)  Ask  any  Marine  for  the 
three  words  he  would  least  like 
to  give  up,  excluding  “leave’' .  .  . 
Add  them  and  w^e  now  have  sevent\  - 

eight  words,  representing  the  truly 
important  thoughts,  the  transmission 
of  which  is  the  only  function  of  the 
present  military  verbiage,  adding,  of 


Surely,  the  teaching  of  100  words  should  not  be  much 
of  a  task  for  skilled  educators. 
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tablish  this  new  vocabulary,  it  will  be 
a  simple  step  to  move  from  the  spok¬ 
en  word  to  the  printed  message.  In 
other  words,  we  can  anticipate  speak¬ 
ing  directly  into  a  microphone  while 
the  distant  teleprinter  types  out  mili¬ 
tary  thoughts  with  one  original  and 
six  carbon  copies — a  concept,  ridicu¬ 
lous  with  oriental  languages,  im¬ 
possible  with  English,  but  easy  with 
Rkcessed  Sr*EECH. 

In  due  course  of  time  wr  will  be 
given  our  1 00- word  “Military  Esper¬ 
anto,”  and  the  exciting  time  for  field 
tests  will  have  arrived.  Our  contrac- 
t(»r  will,  undoubtedly,  in  the  final 
report,  give  us  our  choice  of  trying 
the  experiment  and/or  continuing  the 
contract  along  another  avenue  which 
he  suggests  as  worthy  of  investiga¬ 
tion,  but  unfortunately  at  a  larger 
fiscal  outlay. 

We  decide  on  both  based  on  prece¬ 
dent. 

Each  day  becomes  more  exciting! 

My  pla/i  is  that  a  gigantic  field  ex¬ 
periment  be  set  up  under  NATO. 
Eirst,  we  gather  troops  from  non- 
English  speaking  countries,  including 
also  sprinklings  of  men  from  Brook- 
Imi  and  lexas.  By  and  large,  a 
Corps  made  up  of  such  heterogen\ 
<ould  not  possibly  communicate 
within  itself  without  interpreters. 

In  this  experiment.  Instructors 
must  first  teach  the  entire  Corps  the 
new  military  lingo  complete  with  syl¬ 
labic  implications,  Leo  Durocher 
being  of  great  help  to  the  faculty  on 
the  latter.  Surely,  the  teaching  of 
100  words  should  not  be  much  of  a 
task  for  skilled  educators.  My  boy 
in  kindergarten  is  taught  that  many 
new  words  every  month,  with  some 
truly  good  ones  thrown  in  extra  by 
his  older  schoolmates  as  he  goes  to 
and  from  school. 

After  one  month’s  training,  we 
should  have  a  Corps  able  to  move  in¬ 
to  combat  with  the  latest  weapons 
together  w  ith  complete,  or  better  yet, 
adequate  communications.  Over- 
<  rowded  spectra,  too  much  wire — 
none  of  these  problems. 

As  for  jamming,  it  would  be  too 
bard  for  an  enemy  to  find  our  very 
limited  communication  net,  it  is  not 
s))read  out,  it  is  tucked  in;  w^e  fight 
with  Speech  Recession! 

Of  course,  what  will  actually  hap¬ 
pen  in  these  experiments  for  which  I 
suggest  the  name  “Operation  Babel” 
i'  not  for  me  to  say,  although  I  have 
Illy  own  ideas.  I  now  leave  it  up  to 
ibe  experts! 


If  you  are  designing  circuits  in  which  reliability  is  a  must, 
these  electro-mechanical  “Brain  Cells”  will  serve 
Swiftly  and  faithfully  for  a  virtually  unlimited  life  span. 

The  fact  that  relays  of  this  type  are  basic  components  of 
automatic  telephone  exchanges,  is  your  assurance 
of  time  tested  high  reliability.  They  count,  they 
memorize,  they  sequence  operation  in  the  most  intricate 
sySTems.  Their  specialization  is  in  “thinking  through” 
orders  flashed  to  them  electrically  in  all  kinds  of 
control  circuits,  from  simple  power  transfers  to  elaborate 
switching  operations  in  tabulating  machinery. 
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Complete  line  of  North  relays  fully  explained 
in  catalog  R-522-3.  Available  upon  request. 
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OPERATIONS... 


with  this  high-speed  POLAR  RELAY 


In  many  applications,  these  rugged  Automatic  Electric  polar  relays 
are  still  giving  excellent  service  after  more  than  five  billion  opera¬ 
tions — without  readjustment. 


Automatic  Electric’s  improved  PTW  Relay  is  made  especially 
for  use  in  composite  signaling  equipment  .  .  .  teletypewriter  re¬ 
peater  circuits  .  .  .  teletypewriter  switching  .  .  .  and  o^her  appli¬ 
cations  for  switching  a  single  circuit  at  high  speeds.  It  is  based  on 
the  Western  Union  design  and  mounts  interchangeably  with  the 
W.  E.  Co.  Type  255  relay. 


Here  are  some  of  the  other  advantages  built  into  Series  PTW 
Relays: 

Simple,  compact  construction*  Substantially  smaller  than  most 
other  polar  relays,  it  extends  only  S'"  (including  cover  knob)  above 
the  mounting  surface. 


‘^Lightning”  response*  Its  sensitivity  cuts  travel  time  to  as  low 
as  .7  of  a  millisecond,  depending  upon  the  contact  gap  and  degree 
of  energization  in  the  operating  windings. 


Quick,  easy  maintenance*  Unmatched  in  reliability  and  long 
life,  the  PTW  Relay  can  be  easily  readjusted — from  the  front. 


Economical  to  use*  Simple  design  permits  lower  cost,  together 
with  peak  performance. 


For  complete  information  write  Automatic  Electric  Sales  Cor¬ 
poration,  1033  West  Van  Buren  Street,  (HAymarket  1-4300), 
Chicago  7,  Illinois.  In  Canada:  Automatic  Electric  Sales  (Canada) 
Ltd.,  Toronto.  Offices  in  principal  cities. 
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An  important  survey  of  current  Defense  Department  programs 


Signal  Corps  (through  his  Govern¬ 
ment  contracting  officer)  for  rejected 
tubes  to  be  sent  to  Cornell  University 
for  analysis  without  cost  to  the  man¬ 
ufacturer.  This  service  has  been  mu¬ 
tually  profitable  to  the  manufacturer 
and  to  the  Government.  It  enables 
a  careful  comparison  to  he  made  of 
samples  of  tubes,  usually  nianufac- 
tured  during  the  period  of  use,  ob¬ 
tained  from  a  particular  source  and 
used  in  a  particular  socket.  This  type 
of  operation  was  successfully  pio¬ 
neered  at  the  Allen  B.  DuMont  plant 
at  East  Paterson,  New  Jersey,  in  con¬ 
nection  with  the  production  of  Sig¬ 
nal  Corps  equipment. 

The  SCEL  Electron  1  ube  Relia¬ 
bility  Program  covers  many  useful 
and  interesting  fields  of  endeavor. 
One  important  phase  is  an  aid  and 
guidance  service  to  tube  users,  since 
it  is  believed  that  misapplication  of 
an  electron  tube  may  often  be  a  seri¬ 
ous  deterrent  to  the  achievement  of 
reliable  tactical  equipments.  As  has 
been  mentioned,  the  success  of  an 
equipment  often  depends  on  the  type 
of  electron  tube  used  in  the  equip¬ 
ment.  Based  on  experience  gained 
through  many  years  of  research  and 
development  of  electron  tubes,  tube 
engineers  at  SCEL  have  attempted  to 
educate  equipment  designers  on  the 
capabilities  or  .limitations  of  ele<  tron 
tubes  operating  under  various  elec¬ 
trical  conditions  over  a  wide  range 
of  environments  and  provide  the  de¬ 
signers  with  data  for  safe  and  effi¬ 
cient  operation. 

It  is  interesting  to  note  the  splen¬ 
did  spirit  of  cooperation  existing  be¬ 
tween  industry  and  Government  in 
this  all-important  subject  of  electron 
tube  reliability.  A  joint  Service  con¬ 
tract,  administered  by  the  Signal 
Corps,'  provides  for  support  of  the 
Advisory  Group  on  Electron  Tubes. 
Through  this  coordinated  effort,  the 
services  of  approximately  130  appli¬ 
cation  engineers  from  the  tube  indus¬ 
try  have  been  made  available  by  in¬ 
dustry  to  constitute  application  task 
forces.  Working  in  task  teams  of 
three  or  four,  these  men  visit  equip¬ 
ment  manufacturers  and  Government 
installations  upon  request  of  a  par¬ 
ticular  Service  and  assist  in  review¬ 
ing  and  analyzing  application  tube 
problems  arising  in  development  or 
production.  The  teams  are  sup|)orted 
cooperatively  by  industry  and  Gov¬ 
ernment. 

Handbook  Being  Prepared 

A  significant  advance  is  being 
made  in  the  tube  reliability  program 
in  the  accumtrlation  of  data  to  be 
used  in  the  preparation  of  an  Equip- 


by  R.  W.  Shepard 

Signal  Corps  Engineering  Laboratories 


Experience  gained  in  World  War 
11  and  in  the  Korean  conflict  clearly 
demonstrated  that  the  efficiency  of 
electronic  equipment  depends  direct¬ 
ly  on  the  life  and  ruggedness  of  the 
electron  tubes  used  in  the  equipment. 
As  a  result  of  this  experience,  the 
Department  of  Defense  decided  to 
conduct  studies  on  tube  failures  and 
to  endeavor  to  develop  a  program 
which  would  assure  greater  reliabili¬ 
ty  in  electron  tubes  used  in  tactical 
equipment,  at  the  same  time  bene- 
fitting  industry.  With  this  program 
as  a  goal,  the  Department  of  the 
Army,  coordinating  with  other  Ser¬ 
vices,  initiated  a  program  in  1950  at 
the  Signal  Corps  Engineering  Labo¬ 
ratories,  Fort  Monmouth. 

Naturally,  the  initial  approach  to 
the  problem  was  a  determination  of 
the  cause  of  failures  and  the  en¬ 
vironmental  conditions  under  which 
these  failures  took  place.  A  field  sur¬ 
veillance  program  and  a  laboratory 
analysis  program  were  the  first  steps 
to  be  considered  and  initiated. 

Because  of  the  enormity  of  the 
task,  it  was  decided  to  use  the  facili¬ 
ties  of  industry  and  Government 
laboratories  in  a  coordinated  effort 
which  is  effected  through  the  office 
of  the  Advisory  Group  on  Electron 
lubes  (a  joint  Service  project)  un- 
<ler  the  Assistant  Secretary  of  De¬ 
fense  for  Research  and  Development. 

A  joint  Service  contract,  admin¬ 
istered  by  the  Department  of  the 
Navy,  was  awarded  to  Aeronautical 
fladio,  Inc.,  Washington,  D.  C.,  to 
^ludy  environmental  conditions  sur- 
loiinding  the  failures.  ARINC,  in 
'torn,  sends  the  tubes  to  Cornell  Uni- 
^ersity  which  h^s  a  contract,  under 
sponsorship  of  the  Signal  Corps, 
tor  analyzing  the  cause  for  failures 
'0  the  tube. 


In  order  to  obtain  a  cross  section 
of  the  causes  of  failure  under  vary¬ 
ing  environmental  conditions,  tubes 
are  collected  from  many  parts  of  the 
world  from  a  variety  of  equipment 
types.  For  example,  tubes  from  fire 
control  and  radar  equipments  are 
received  from  Fort  Bliss,  Texas, 
tubes  from  fixed  plant  communica¬ 
tions  equipments  are  under  surveil¬ 
lance  at  Station  WAR,  Washington, 
D.  C.;  tactical  equipments  in  the 
European  Commands  (EUCOM)  are 
monitored  for  tube  failures^  In  co¬ 
operation  with  the  Ordnance  Corps, 
guided  missile  equijjments  at  Fort 
Bliss,  Texas  and  White  Sands,  New 
Mexico,  have  been  brought  under  the 
surveillance  program  within  recent 
months. 


Rejects  Tested  and  Analyzed  by 
the  Thousands 


The  scope  of  this  investigation  is 
better  appreciated  when  it  is  realized 
that  over  12,000  representing  385 
different  types  have  been  received  for 
analysis.  Approximately  1,500  tubes 
are  processed  each  week  by  Cornell 
University  and  the  results  coordi¬ 
nated  and  integrated  by  ARINC 
with  environmental  data  previously 
accumulated. 

Cornell  University  is  also  con¬ 
cerned  with  surveillance  of  equip¬ 
ment  production-line  tube  rejects.  It 
has  often  been  determined  that  a 
tube  meeting  a  Military  Specification 
(attreviated  MIL,  a  joint  three  de¬ 
partment  coordinated  specification ) , 
when  tested  in  a  production  equip¬ 
ment,  does  not  measure  up  to  the 
requirements  of  the  equipment.  When 
the  reject  rate  of  such  tubes  becomes 
greater  than  1%  to  a  manufac¬ 
turer  may  make  arrangements  with 
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ineiit  Designers  Tube  Handbook.  A 
Signal  Corps-sponsored  contract  with 
the  General  Electric  Company  at 
Owensboro,  Kentucky,  call  for  stud¬ 
ies  to  determine  safe  ratings  for  re¬ 
liable  tubes  under  various  conditions 
of  use.  It  is  proposed  to  have  the 
book  contain  information  on  the  life 
expectancy  of  tubes  operating  under 
various  conditions  and  environments, 
such  as  heater  voltage,  heater  cy¬ 
cling,  pulse  operation,  constant  cur¬ 
rent,  voltage  and  dissipation,  high 
ambient  temperature,  vibration  and 
shoc’k. 

Approximately  35,000  tubes  of 
many  types  from  several  manufac¬ 
turers  are  being  tested  for  5,000 
hours.  1  his  effort  represents  the  first 
large  scale  attempt  to  obtain  such 
data  under  a  variety  of  conditions 
and  compile  the  data  into  a  book  for 
reference  purposes.  A  similar  con¬ 
tract,  sponsored  by  jhe  Signal  Corps, 
with  the  Burroughs  Corporation  is 
expected  to  produce  data  on  tube  life 
under  computer  type  pulse  operating 
conditions.  Such  data  will  also  be 
included  in  the  proposed  book. 

Still  another  important  step  in  the 
tube  reliability  program  is  the  “Sum¬ 
mary  of  Electron  Device  Operating 
Conditions.  ’  This  form,  with  varia¬ 
tions.  has  become  universal  in  many 
of  the  Servi<‘es  and  has  proven  in¬ 
valuable  to  the  equipment  designer 
and  the  Government  io  studying  tube 
requirements  of  an  equipment.  Sub¬ 
mission  of  the  form  is  required  un¬ 
der  certain  contracts  and  accompa¬ 
nies  the  first  engineering  model  sub¬ 
mitted  for  test.  The  summary 
achieves  two  important  objectives: 

(1)  It  requires  the  equipment  en¬ 
gineer  to  carefully  analyze  tube  data 
as  he  prepares  the  chart; 

(2)  It  indicates  tube  conditions 
which  may  prove  unfavorable  or 
dangerous; 

(3)  It  enables  tube  specialists  to 
review  and  analyze  circuitry  of 
equipment  under  development  or  in 
preproduction  stage  in  an  attempt  to 
prevent  later  tube  troubles. 

Lending  Library  Proposed 

In  the  Signal  Corps  Engineering 
Laboratories,  experimental  models 
are  subjected  to  vibration  and  shock 
tests  as  specified  in  equipment  speci¬ 
fications,  using  accelerometers  having 
the  same  mass  as  the  tube  in  particu¬ 
lar  sockets.  The  accelerometer  re¬ 
sults  are  entered  on  the  summary 
chart  and  submitted  to  the  labora¬ 
tory  having  cognizance  of  the  equip¬ 
ment  and  contract.  These  early  tests, 
conducted  as  they  often  are  before 
design  is  frozen,  tend  to  eliminate 


many  of  the  difficulties  heretofore  ex¬ 
perienced  in  the  use  of  equipment 
and  tubes  in  the  field. 

A  very  important  service  is  in  em¬ 
bryonic  form,  namely,  a  Lending  Li¬ 
brary  of  Limit  (Range)  Tubes  for 
Equipment  Designers  and  Manufac¬ 
turers.  “Limit”  tubes  are  tubes  hav¬ 
ing  known  characteristics  either  at 
the  minimum  or  maximum  specifica¬ 
tion  value  for  a  given  parameter.  It 
is  believed  that  a  large  number  of 
application  errors  may  be  avoided  if 
tubes  could  be  loaned  for  experimen¬ 
tal  purposes,  thus  preventing  the  de¬ 
sign  of  equipment  having  hyper¬ 
critical  circuits  (circuits  requiring 
careful  tube  selection  for  proper 
functioning) . 

The  Signal  Corps  sponsored  a  con¬ 
tract  with  Cornell  University  to  de¬ 
termine  the  feasibility  of  the  require¬ 
ments  for  setting  up  such  a  library. 
Results  of  the  investigation  indicate 
that  the  idea  is  feasible  and  that  a 
satisfactory  method  of  operation  is 
possible.  A  new  contract  to  establish 
such  a  library  and  service  is  planned. 
Lender  the  library  arrangement,  limit 
( range )  tubes  would  be  loaned  to 
equipment  designers  and  manufac¬ 
turers  for  test  purposes  on  a  no¬ 
charge  basis  to  determine  how  criti¬ 
cal-developed  circuits  affect  the  varia¬ 
tion  in  tube  characteristics.  Develop¬ 
ment  of  such  a  library  will  certainly 
be  to  the  advantage  of  manufacturers 
and  Government  alike. 

Automatic  Tube  Manufacture 

It  has  long  been  recognized  that 
the  human  element  plays  a  large  part 
in  electron  tube  manufacture  and 
could  possibly  be  responsible  for 
many  of  the  difficulties  experienced 
in  electron  tubes.  Recognition  of  pos¬ 
sible  failures  due  to  the  human  ele¬ 
ments  led  to  the  concept  of  Automatic 
Tube  Manufacture.  One  reliability 
approach  is  based  on  the  premise  of 
automatically  building  reliability  into 
tubes  rather  than  relying  on  test  re¬ 
quirements  to  cull  out  unreliable 
tubes.  With  this  object  in  mind,  a 
Signal  Corps-sponsored  contract  was 
awarded  to  develop  an  automatic 
method  of  tube  assembly  and  pro¬ 
cessing. 

The  work  is  based  on  a  stacked 
element  tube  devised  by  the  Signal 
Corps.  The  development  of  the  tube 
and  machinery  for  automatic  manu¬ 
facture  of  the  tube  is  progressing 
satisfactorily.  A  high  degree  of  flexi¬ 
bility  has  been  introduced  into  the 
basic  tube  and  machine  design  so 
that  it  is  believed  possible  to  produce 
twelve  different  types  of  tubes  merely 
by  changing  some  of  the  machine 


fixtures.  Automatic  tube  manufac¬ 
ture  will  not  only  revolutionize  tube 
making  but  will  also  make  it  possi¬ 
ble  to  obtain  highly  reliable  tubes  for 
delicate  guided  missile  work.  The 
labor  element  in  this  latter  field  has 
been  the  subject  of  great  concern  to 
the  Signal  Corps  Industrial  Division. 
Automatic  tube  manufacture  is  ex¬ 
pected  to  be  one  of  the  greatest 
strides  made  in  several  years  in  the 
tube  industry. 

In  1951,  the  need  for  facilities  for 
environmental  testing  became  appar¬ 
ent.  As  a  result,  a  modern  mechani¬ 
cal  test  laboratory  for  electron  tubes 
was  set  up  in  the  Signal  Corps  Engi¬ 
neering  Laboratories.  The  facilities 
consist  of  shock  and  vibration  equip¬ 
ments  (salt  spray,  fog,  humidity,  al¬ 
titude  and  freeze  box  chambers)  and 
centrifuge  equipment. 

^‘All  Environmental  Tube^^ 

Field  failures  and  reports  of  tube 
failures  by  guided  missile  manufac¬ 
turers  led  to  a  literary  study  of  mili¬ 
tary  environmental  conditions  with 
the  intent  to  prepare  a  basic  “me¬ 
chanical  specification”  for  all  elec¬ 
tron  tubes.  As  of  December,  1952 
comparatively  little  data  were  avail¬ 
able,  and  detailed  information  re¬ 
garding  the  frequency  limitations  of 
those  recorded  was  never  included  in 
available  data.  Since  it  was  evident 
that  neither  the  desired  data  nor 
equipment  to  gather  such  data  was 
available,  a  development  contract  was 
awarded  for  accelerometer  and  re¬ 
cording  equipment.  This  equipment 
is  expected  to  be  delivered  in  the 
near  future  to  the  Signal  Engineer¬ 
ing  Laboratories.  As  previously  men¬ 
tioned,  data  accumulated  from  ac¬ 
celerometer  tests  will  be  listed  in  the 
Signal  Corps  Engineering  Labora¬ 
tories  on  the  form  “Summary  of  Elec¬ 
tron  Device  Operating  Conditions.” 

To  obtain  an  “all  environmental 
electron  tube,”  a  development  is  un¬ 
derway  for  a  tube  to  meet  all  present 
mechanical  specifications  on  electron 
tubes  plus  the  mechanical  require¬ 
ments  specified  by  guided  missile 
manufacturers.  Environmental  data 
obtained  from  the  Navy  Bureau  of 
Ordnance  and  from  Air  Force  repre¬ 
sentatives  on  guided  missiles  indi¬ 
cate  that  the  proposed  Signal  Corps 
development  and  its  objective  specifi¬ 
cations  are  a  big  step  in  the  right 
direction  for  greater  tube  reliability. 

It  is  obvious  that  in  order  to  ob¬ 
tain  greater  tube  reliability,  it  is  nec¬ 
essary  to  consider  improvements  in 
existing  tube  types.  Among  these 
types  there  may  be  mentioned : 

{Continued  on  page  90) 
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more  on  mobilization 

PLANNING 


A  Key  to  Survival 

I 


by  Paul  A.  Longo 

Chief,  Planning  Division 

New  York^  Chemical  Procurement  District 

U.  S.  Army  Chemical  Corps 


It  all  starts  with  the  strategic  plans  of  the 
Joint  Chiefs  of  Staff.  The  Plan  contains  the  stratesric 
scope  and  course  of  military  action  which  must  be  taken 
for  survival  and  serves  as  a  basis  for  the  computation  of 
mobilization  requirements  by  the  Army,  Navy  and  Air 
Force. 

'  “What”,  “When”,  and  “How  Many”  military  supplies 
are  needed  to  conduct  this  action?  The  “What”  is  tanks, 
planes,  ships,  bombs,  rockets,  radar,  guns  and  ammuni¬ 
tion;  ‘When”  is  the  time  that  these  items  will  be  needed 
for  a  national  emergency;  and  “How  Many”  is  the  total 
number  of  items  required. 

While  this  ‘"What,”  “When,”  and  “How  Many”  equa¬ 
tion  is  geared  to  combat  operational  missions  by  the 
military  strategists,  the  equation  can  become  a  reality 
only  after  the  implements  of  war  have  been  produced. 
The  togistics  appraisal  is  meaningless  without  the  indus¬ 
trial  partner,  for  the  Industrial  Partner,  ready  to  produce 
Avar  weapons,  is  essential  for  survival. 

Department  of  Defense  Programming 

Industrial  production  needs  require  that  industrial  man¬ 
agement  be  made  a  member  of  the  mobilization  planning  . 
team.  The  “What,”  “When,”  and  “How  Many”  plan 
is  the  Department  of  Defense  activity  which  works  with 
the  industrial  partner  to  organize  production  potential 
into  an  important  segment  of  the  Mobilization  Produc¬ 
tion  Base. 

The  Department  of  Defense  Production  Allocation  Pro- 
J^ram  is  one  phase  of  this  plan.  This  Production  Alloca¬ 
tion  Program  activity,  modified  and  streamlined  over  the 
past  several  years,  locates  and  evaluates  industrial  support 
necessary  for  military  activities  called  for  by  the  stra¬ 
tegic  military  plans  of  the  Joint  Chiefs  of  Staff.  This  in¬ 
dustrial  support  is  the  Industrial  Production  Base. 
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Since  1948,  both  military  and  industrial  planning  ex¬ 
perts  have  conducted  extensive  studies  on  methods  of  con¬ 
verting  industrial  might  into  military  power.  These  studies 
.  are  the  basis  for  the  Production  Allocation  Program,  the 
present  formula  for  conducting  mobilization  planning 
wi  th  A  merican  industry. 

Schedules  of  war  production  are  arranged  by  the  Xrmy, 
Navy  and  Air  Force  with  individual  plants  and  corpora¬ 
tions  for  manufacturing  specialized  military  items  in 
event  of  mobilization.  By  accepting  M-Day  production 
schedules,  these  facilities,  regardless  of  size,  will  be  the 
industrial  partners  in  planning  production  and  alloca¬ 
tion  of  their  output  to  the  military  user.  Bei'ause  the  plan 
is  voluntary,  control  of  the  distribution  of  production 
capacity  by  industry  is  a  part  of  this  plan.  This  means 
that,  during  planning,  industry  may  accept  or  reject  any 
military  schedule  proposed,  or  in  turn,  may  reject  an 
Army  schedule  and  accept  one  from  the  Navy  or  Air  Force. 
Briefly,  this  plan  permits  industry  to  select  its  partners. 
It  is  purposely  designed  in  this  manner  so  that  the  proper 
production  capacity  may  be  allocated  to  the  military  item 
which  it  is  best  adapted  to  produce. 

Realizing  the  necessity  for  the  development  of  this  kind 
of  comprel)£nsive  industrial  mobilization  planning,  indus¬ 
trial  mafiagement  has  responded  without  reservation.  In¬ 
dustrial  management  and  the  Department  of  Defense 
Field  planner — kiiowm  as  the  Armed  Services  Procure¬ 
ment  Planning  Officer  (ASPPO),  consider  production 
schedules  at  rates  balancing  the  needs  of  military  plans. 
The  voluntary  agreements  concluded  indicate  to  the  Joint 
Chiefs  of  Staff  planners  the  capabilities  of  industry  and 
individual  suppliers  to  furnish  needed  critical  items. 
Plant  by  plant  and  item  by  item,  planning  on  a  national 
scale  will  create  the  military  production  base  needed  for 
survival,  retaliation,  and  sustained  combat. 

This  total  plan  means  that  within  a  minimum  of  time 
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a  base  of  production  can  be  activated  to  provide  most  of 
the  critical  survival  and  retaliation  needs  of  the  United 
States  military  machine.  This  is  why  the  plan  is  referred 
to  as  one  of  the  keys  to  survival. 

Many  critical  end  items  reauire  considerable  procure¬ 
ment  lead  time.  Production  will  not  be  available  to  satisfy 
the  needs  of  the  period  immediatelv  following  Mobiliza¬ 
tion  Day.  There  may  be  a  difference  between  supply  and 
demand  during  the  early  period  after  M-Dav.  Certain 
quantities  of  stock  must  therefore  he  on  hand  as  current 
stockpile  to  form  a  mobilization  reserve. 

Stockpiling  Necessary  for  Some  Items 

The  Mobilization  Reserve  Materiel  Requirements  is  a 
segment  of  the  Armv  Materiel  Program  and  is  provided 
for  under  the  peacetime  budget  procedures  to  assure  that 
a  balance  is  maintained  within  the  Mobilization  Reserve 
Stock  Program.  This  reserve  is  determined  by  comparing 
mobilization  requirements  with  scheduled  mobilization 
production  capacitv.  The  capacitv  is  reported  by  the 
Armed  Services  Procurement  Planning  Officer  in  the 
Tentative  Schedules  of  Production,  DD  Forms  406,  ar¬ 
ranged  with  industry. 

The  acceptance  of  these  schedules  of  war  production  by 
industry  is  by  no  means  simply  a  “paper  planning”  exer¬ 
cise.  On  the  contrary,  each  schedule  plays  an  extremelv 
important*  part  in  the  nation-wide  military  plans.  The 
“calculation”  of  the  ability  of  the  nation  to  defend  itself 
and  carry  on  a  war,  if  required,  is  largely  dependent  upon 
these  production  schedules. 

The  strategic  plans  of  the  Joint  Chiefs  of  Staff  are  di¬ 
rectly  dependent  upon  the  support  rendered  by  industry 
in  the  present  mobilization  planning  efforts.  The  military 
planning  representatives  are  acutely  aware  of  the  role  of 
industry.  Therefore,  they  critically  analyze  and  evaluate 
industry’s  capabilities.  Emphasis  is  placed  on  the  manu¬ 
facture  of  selected  critical  military  end  items  for  which 
industrial  production  capacity  is  allocated  to  the  Services. 

A  capability  study  may  show  a  lack  of  sufficient  indus¬ 
trial  production  capacity.  Stockpiling  of  an  item  or  a 
critical  component  is  then  necessary.  Many  factors  are 
considered  when  stockpiles  are  required.  Some  of  the 
more  important  factors  are:  deterioration  rates,  obso¬ 
lescence,  cost  of  the  item,  production  lead  time,  and  con¬ 
sumption  rates.  In  the  event  standard  items  are  replaced 
by  newer  designs,  secondary  use  for  training  is  con¬ 
sidered  and  affected  where  possible. 

Stand-by  Facilities  Reviewed 

There  are  items  for  which  stockpiling  is  not  feasible 
and  production  facilities  are  inadequate  to  meet  the  war¬ 
time  military  demands.  The  production  base  for  such 
items  is  established  by  contracting  with  industry  for  engi¬ 
neering  studies  known  as  Preparedness  Measures.  Such 
a  study,  as  an  example,  may  be  for  a  plant  design.  If  the 
situation  is  critical  enough  to  justify  further  action  and 
funds  are  available,  plant  construction  is  authorized. 

The  military  production  base  consists  of  presently  avail¬ 
able  industrial  facilities  to  be  converted  on  M-Day  and 
government-owned,  stand-by  plants  and  equipment.  These 
stand-by  facilities,  designed  and  equipped  to  produce  the 
S]»ecialized  items,  are  maintained  for  use  on  M-Day. 
Government  plants  sold  to  private  industry  after  World 
\\  ar  II  were  sold  with  the  stipulation  that  the  government 
could  repossess  them  under  the  national  security  clause. 
The  items  presently  produced  at  these  plants  are  not 
nf^cessarily  the  same  items  for  which  the  facilities  were 
originally  designed.  Reconversion,  therefore,  may  be 
Uiicessary. 
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The  design  of  government-owned  facilities  maintained 
in  a  standby  condition  is  periodically  reviewed  by  the 
planning  engineers.  Modern  manufacturing  techniques 
may  be  introduced  to  effect  greater  economy  in  operation 
and  increased  output.  Technological  changes  resulting 
f'‘om  industrial  research  are  considered  for  improving  the 
plant  processes  where  applicable. 

The  manv  factors  considered  in  the  execution  of  the 
program  by  field  military  planners  have  commanded  the 
respect  of  industry.  The  combined  management  and 
“production  line  level”  approach  to  the  program  is  similar 
to  planning  for  commercial  production. 

A  comnleted  production  plan  may  constitute  all  or  part 
of  the  following:  facility  analysis,  cost  factors,  lead  time 
consideration,  manpower  renuirements.  tooling,  inspec¬ 
tion,  packaging,  raw  materials,  transportation,  and  sched¬ 
uling  of  coT^trolled  materials.  Mobilization  planning  is 
conducted  with  subcontractors  supplying  critical  com¬ 
ponents  as  well  as  end  item  nroducers  and  fohows  the 
same  sequence  of  planning  as  is  conducted  with  the  prime- 
producing  facilities.  The  means  are  provided  for  training 
through  the  implementation  of  educational  production 
projects  for  those  items  not  previously  produced  nor 
having  a  commercial  counterpart.  Through  this  device, 
tooling  is  acquired  and  production  methods  and  inspec¬ 
tion  procedures  are  developed  at  the  plant  level  and 
documented  for  future  utility.  This  type  of  planning  con¬ 
ducted  on  a  managed  cycle  basis  is  targeted  to  develop 
the  mobilization  production  base  commensurate  with 
mobilization  requirements. 

Dispersion  Aids  Security 

Military  experts  have  contended  that  the  delivery  of 
lightening  blows  at  production  resources  can  liquidate 
the  capacity  of  a  nation  to  conduct  war.  The  technologi¬ 
cal  advances  in  the  field  of  aeronautics,  guided  missiles, 
and  thermonuclear  weapons  have  increasingly  demon- 
*  strated  the  need  for  dispersion  of  the  production  base. 
Therefore,  the  production  facilities  established  in  support 
of  the  mobilization  requirements  are  scattered  throughout 
the  country.  There  is  much  to  be  done  in  this  connection, 
through  gradual  revisions  of  the  existing  plans  and  the 
relocation  of  production  lines.  This  does  not  mean  that 
the  plans  are  duplicated  for  each  facility.  Segments  of 
production  requirements  are  assigned  to  different  areas. 

As  an  example,  a  schedule  for  flamethrowers  may  re¬ 
quire  the  major  output  of  several  industrial  facilities. 
These  facilities  are  selected  at  locations  strategically  dis¬ 
persed.  Schedules  are  arranged  so  that  in  event  of  total 
destruction  of  a  plant,  the  remaining  facilities  could  make 
up  the  production  deficit.  This  phase  of  planning  is  of 
primary  concern  when  selecting  sources  of  supply.  Simi¬ 
larly,  technical  data  and  other  production  plans  are  main¬ 
tained  in  strategically  dispersed  areas  by  the  military 
agencies.  ^ 

Continuing  and  close  coordination  of  these  planning 
activities  is  essential.  This  is  necessary  in  order  to  main¬ 
tain  the  established  M-Day  production  base  current.  In¬ 
dustry  and  the  Government,  in  a  common  effort,  are  pro¬ 
viding  the  means  whereby  the  military  needs  of  the  United 
States  will  be  met  in  the  event  of  total  war.  Without  this 
industrial  contribution  to  the  planning  effort  mobilization 
plans  would  be  limited  and  incomplete.  Because  of  this 
continuing  cooperation,  defense  readiness  is  becoming  a 
practical  reality.  Although  the  tax  dollars  appropriated 
for  this  purpose  are  relatively  few,  the  returns  are  huge 
dividends  in  preparedness. 


* 


Quotes  in  Mteview 


a  survey  of  major 
statements  made  durin^i: 
the  past  two  months 


“The  greatest  cause  of  the  present  unacceptable  level 
of  reliability  in  military  electronic  equipment  is  the  lack 
of  maturity  of  product  design  and  failure  to  evaluate  the 
inherent  reliability  of  design,  through  realistic  engineer¬ 
ing  tests  and  service  and  materiel  evaluation,  before  major 
production  is  undertaken. 

“Primarily,  this  is  the  result  of  two  somewhat  conflict¬ 
ing  points  of  view.  Operational  and  logistics  planning 
oflicers  understandably  urge  early  production  of  advanced 
new  weapons  and  associated  devices  to  meet  planned  mili¬ 
tary  requirements.  On  the  other  hand,  research  and  de¬ 
velopment  people  generally  tend  to  emphasize  the  attain¬ 
ment  of  basic  technological  goals,  often  neglecting  the 
laborious  and  less  glamorous  job  of  thoroughly  engineer¬ 
ing  their  creations  for  production  and  service  use. 

“Far  too  often,  both  the  operational  man  and  the  re¬ 
search  and  development  man  interpret  a  successful  func¬ 
tional  demonstration  of  the  first  experimental  model  of 
an  equipment  or  weapon  system  as  indicating  its  readi¬ 
ness  for  production.  Unfortunately,  the  greater  the  tech¬ 
nical  achievements  in  the  basic  development  of  an  item — 
with  correspondingly  increased  potential  tactical  capa¬ 
bilities  (and  usually  equipment  complexity) — the  greater 
the  urge  to  hasten  production  for  service  use. 

***** 

“Many  of  us  have  fallen  into  a  complacent  but  errone¬ 
ous  state  of  mind  wherein  we  feel  that  if  an  equipment 
incorporates  all  JAN  components  and  reliable  tubes  it  will 
be  satisfactory  in  service.  We  overlook  the  fact  that  these 
components  and  tubes  will  actually  be  little,  if  any,  more 
reliable  than  those  manufactured  for  home  television  and 
radio  if  we  overload  them  or  use  them  in  over-critical 
circuits  or  place  them  in  mechanical  designs  that  over¬ 
heat  them  or  subject  them  to  severe  mechanical  amplifi¬ 
cations  in  vibration  or  shock.” 

/.  M.  Bridges 

Director  of  Electronics,  Office  of  the 
Assistant  Secretary  of  Defense 
(Applications  Engineering) 

Working  Conference  on  Reliability  and 
Maintenance  of  Electronic  Equipment, 
RETMA 


“Automation  in  one  form  or  another  has  been  with  us 
since  the  beginnings  of  the  Industrial  Revolution.  Its 


greatest  recent  development,  however,  has  been  intimately 
associated  with  the  growth  of  the  electronics  and  com¬ 
munications  science  and  industry.  Needless  to  say,  the 
Army  Signal  Corps,  whose  primary  business  is  with  com¬ 
munications  and  electronics,  has  a  vital  interest  in  fur¬ 
thering  the  application  of  automation  in  the  Army. 

“I  can  classify  the  Army’s  interest  in  automation  into 
three  major  categories.  Together  they  have  one  common 
objective:  to  increase  the  combaK  effectiyeness  of  the 
Army. 

“In  the  first  category  are  our  weapons  systems  and 
strategic  and  tactical  operations.  Efforts  to  apply  auto¬ 
mation  in  such  areas  as  air  defense,  fire  control  and 
guided  missiles  have  already  proved  successful.  In  mili¬ 
tary  communications,  we  have  been  extensively  applying 
automatic  teletypewriter  switching  centers  ever  since  our 
initial  installation  in  Chicago  in  1952. 

“In  the  weapons  area,  we  are  just  on  the  threshold  of 
automation’s  potential.  Under  the  demands  of  new  con¬ 
cepts  of  ground  warfare  which  the  Army  is  now  develop¬ 
ing  and  testing,  automation  is  going  to  play  a  major  role 
in  tactical  communications,  battlefield  surveillance,  air 
navigation  and  traffic  control,  and  electronic  warfare.  At 
our  Army  Electronic  Proving  Ground  at  Fort  Huachuca 
in  Arizona,  new  doctrines,  devices  and  systems  are  daily 
being  tested  and  refined. 

• 

“The  second  major  category  is  the  business  and  ad¬ 
ministrative  affairs  of  the  Army.  Here  is  included  logis¬ 
tics,  financial  management,  personnel  and  manpower  ad¬ 
ministration,  record-keeping,  etc.  We  are  trying  to  apply 
electronic  data  processing  systems  to  the  handling  of  our 
vast  amounts  of  data  and  clerical  transactions.  Already, 
major  high-capacity  data  processing  systems  are  being 
acquired  and  will  be  installed  during  this  fiscal  year  at 
the  Ordnance  Tank  and  Automotive  Center  in  Detroit 
and  at  the  Signal  Corps  Supply  Agency  in  Philadelphia. 
The  Army  Map  Service  has  been  using  a  high-capacity 
electronic  data  processing  system  for  the  past  four  years. 

“Major  studies  are  now  going  on  for  exploitation  of 
automation  systems  in  other  areas  of  supply  management. 
Involved  in  these  studies  are  our  depots,  stock  control 
points,  procurement  agencies,  industrial  mobilization 
offices,  posts,  camps  and  stations,  and  units  in  the  field. 
The  Army  is  also  conducting  studies  and  tests  for  nev.' 
concepts  in  supply  and  manpower  activities.  Here  again, 
our  approach  is  based  upon  maximum  exploitation  o* 
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A  L  E  D  O  N  I  A 

ELECTRONICS  A  TRANSFORMER  CORP. 


Depf.  S-ll,  Caledonia,  N.  Y. 
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“We  should  remember  that  nearly  the  only  way  in 
which  [radioactive]  fallout  would  be  observed  is  by  in¬ 
struments,  the  precipitate  being  so  fine  as  to  be  difficult 
to  see.  A  contaminated  area  may  look  little  different  from 
an  uncontaminated  area  and  there  would  be  no  certain 
way  except  by  the  use  of  instruments  in  which  to  deter¬ 
mine  the  degree  of  contamination.  It  is  clear,  therefore, 
that  the  Federal  Civil  Defense  Administration,  the  states, 
the  counties,  and  the  cities  all  have  a  two-fold  task  in 
dealing  with  radioactive  fallout — to  furnish  the  instru¬ 
ments  and  to  educate  the  people  in  their  use  and  in  the 
understanding  of  the  principles  of  radioactivity,  a  knowl¬ 
edge  which  could  prove  to  be  vital.  The  Atomic  Energy 
Commission  is  anxious  to  assist  in  any  way  it  can  in 
these  tasks.  We  hope  that  the  public  discussion  of  radio¬ 
active  fallout  which  has  occurred  already  has  helped 
^^erve  the  educational  purpose  to  a  considerable  degree. 
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“The  third  category  is  the  exploitation  of  automation 
in  the  production  of  components  and  end  items  of  mili¬ 
tary  equipment.  Here,  of  course,  our  efforts  are  aimed 
in  two  related  directions:  to  obtain  better  equipment  at 
lower  cost  and  to  reduce  the  costs  and  problems  associ¬ 
ated  with  repair  and  servicing,  and  to  augment  our  indus¬ 
trial  mobilization  base  through  automatic  production 
techniques.  I  do  not  need  to  elaborate  on  the  Army’s 
efforts  in  this  field.  .  .  . 


“First  of  all,  we  need  a  greater  pooling  of  knowledge 
on  the  subject  of  automation.  With  new  machines  and 
techniques  being  developed  on  broad  fronts,  some  means 
must  be  found  of  keeping  us  aware  of  what  is  going  on. 
This  is  piarticularly  true  with  respect  to  obtaining  data 
on  experiences  and  techniques  derived  from  actual  em¬ 
ployment  of  automation  systems  and  devices.  .  .  . 

“Along  with  this  need  for  awareness  is  a  strong  re¬ 
quirement  for  an  intensive  research  and  development 
effort.  In  automation,  we  are  dealing  with  a  dynamic 
art,  one  which  is  changing  rapidly.  New  requirements 
as  well  as  major  technical  advances,  offer  the  prospect  of 
great  improvements.  To  use  it  to  best  advantage,  we 
must  know  where  we  are  going  with  it,  but,  most  impor¬ 
tant,  how  we  can  avoid  saddling  ourselv^fpi;  wijffi'  systems 
and  methods  which  may  quickly  become  obsql^.” 

Major  General  James  D,  OlJDpnnell^  USA 

Chief  Signal  Officer 

RETMA  Symposium^  on  Automation 


“Direct  experiment  is  possible  by  using  the  minute 
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“These  are  only  a  few  of  the  things  which  have  been 
done  in  relating  automation  to  our  combat  mission.  While 
much  greater  progress  lies  ahead  of  us,  we  are  at  the  same 
time  aware  of  serious  problems  which  need  attention.  .  .  . 


Need  special 
'  transformers  fast? 

4  V  . 

You  cad  get  them  from  us,  engineered  to 
your  specifications  and  produced  faster 
than  you  may  think  possible. 

XDur  staff  of  design  engineers  have  long 
experience  in  communications.  They  know 
how  to  design  around  special  problems  of 
size,  weight,  high  voltage  or  temperature; 
and  they  understand,  over-all  circuit  re- 
quirements.  They  can  design  what  you  need. 

And  our  manufacturing  and  inspection 
facilities  can  put  the  engineers’  design  into 
quality-controlled  production  in  a  remark¬ 
ably  short  time. 


electronic  data  processing  systems.  Of  particular  interest, 
we  are  engaging  in  major  field  experiments  to  prove  the 
feasibility  of  these  new  concepts.  Just  as  we  test  tactical 
concepts  at  Fort  Huachuca,  so  do  we  engage  in  developing 
and  testing  ideas  for  modernizing  and  improving  the 
Army’s  business  management. 


When  you  have  a  transformer  problem,  call  on 


“A  policy  of  experimental  attack  on  the  persistence  of 
fallout  questions  and  the  testing  of  various  reasonable 
decontamination  and  protective  measures  will  give  every¬ 
one  a  better  understanding  of  the  problem,  better  judg¬ 
ment  about  the  various  unavoidable  policy  decisions,  and 
help  to  interest  people  in  helping  protect  themselves 
against  these  possible  dangers.” 


fallout  which  occurs  outside  the  testing  areas  over  essen¬ 
tially  the  whole  hemisphere  whenever  bombs  are  tested. 
Apparatus  is  available  which  will  measure  this  tiny 
amount  of  material,  thousands  of  miles  from  the  test  sites, 
and  I  believe  you  will  agree  that  the  assumption  is  likely 
to  be  sound  that  the  susceptibility  of  test  fallout  to  decon¬ 
tamination  measures  will  closely  resemble  that  of  actual 
heavy  fallout  in  case  of  attack.  It  is  probable  that  the 
dust  particles  will  be  only  slightly  finer  in  the  case  of 
the  test  fallout.  A  greaf  deal  could  be  learned  by  taking 
typical  buildings,  streets,  and  countryside,  monitoring 
them  for  general  fallout,  and  then  subjecting  them  to 
various  decontamination  measures  and  re-monitoring. 


Dr.  William  F,  Libby 


U.  S.  Atomic  Energy  Commission 
Fourth  Annual  Conference  of  the 
U.  S.  Civil  Defense  Council 


Armed  Forces  Communications  &  Electronics  Association 


Sessions,  exhibits,  social  events, 
trips.  Historical  Boston  —  all 
point  to  a  useful  and  pleasant 
meeting. 
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Plan  now  to  attend.  Enjoy  the  infoimation  of 
important  sessions  on  research  and  business, 
the  stimulation  of  contact  with  men  of  related 
interests  and  problems,  the  “what’s  new”  value 
of  77  teamwork  exhibits  of  military  electronic 

N 

equipment  by  U.  S.  Manufacturers. 


IN  THE  HEART  OF  BOSTON 


Pictured  is  the  famous  Hotel  Statler 
and  diagonally  across  the  street  the  First 
Corps  Cadet  Armory. 


Boston  invites  you 

to  the  1956  AFCEA  Convention 

May  24,  25,  26 
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Lei  us  he  the  first  to  wish  you 
\  Merry  Christmas  ! ! ! 
the  staff  of  AFCLA  find  SKwMAI. 

Mullard  Ltd. 

Mullard  Ltd.  of  London,  manufac¬ 
turers  of  radio  valves,  cathode  ray 
tubes,  electronic  components  and 
equipment,  joined  the  AFCEA  in 
August. 

Firm  officials  who  will  be  repre¬ 
sentatives  in  the  Association  are:  H. 
St.  A.  Malleson,  L.  Atherton,  D.  R. 
Bailey,  D.  H.  Barlow,  D.  F.  Egan, 
G.  A.  Gilbert,  T.  F.  Hargreaves,  G. 
Knott,  Dr.  J.  D.  Stephenson,  B.  L.  P. 
Terry,  and  F  M.  Walker. 

Surprenant  Manufacturing 
Company 

The  Surprenant  Manufacturing 
Company  of  Clinton,  Massachusetts, 
manufacturer  of  wire  and  cable,  be¬ 
came  a  group  member  of  the  AFCEA 
in  September. 

The  following  officials  of  the  firm 
who  will  be  included  in  this  group 
membership  are:  A.  H.  Surprenant, 
president  and  treasurer;  G.  E,  Fors- 
ber,  vice  president;  E.  M.  Quill,  as¬ 
sistant  treasurer;  D.  C.  Alexan¬ 
der,  chief  engineer;  E.  Bennett,  chem¬ 
ist;  R.  Bullard,  electrical  engineer; 
Albert  Copp,  chemist;  Dr.  F.  Butler, 
chemist;  P.  Haroian,  chemist;  C. 
Martin,  mechanical  engineer;  and 
W.  M.  Land,  Jr.,  chemical  engineer. 

Wac  Engineering  Company 

Another  recent  addition  to  the 
AFCEA  is  the  Wac  Engineering  Com- 
{Continuea  on  next  page) 

Prelinr.inary  plans  for  the  1956  AFCEA  National  Convention  to  be  held  May  24,  25  and  26, 
under  the  sponsorship  of  the  Boston  AFCEA  Chapter,  were  mapped  out  at  a  late  September 
meeting  in  Boston.  Joining  in  the  discussion'  were  (left  to  right) — Gardiner  G.  Greene, 
Boston  Chapter  President,  George  W.  Bailey,  AFCEA  National  President,  David  R.  Hull, 
Convention  Committee  Co-chairman,  George  P.  Dixon,  AFCEA  Executive  Vice  President, 
Raymond  Meader,  Convention  Committee  Co-chairman,  and  William  C.  Copp,  exhibits 

manager  for  the  Convention. 


Introducing  AFCEA’s 
New  Group  Members 

Alden  Electronic  &  Impulse 
Recording  Equipment  Company 

A  new  group  member  since  Octo¬ 
ber,  the  Alden  Electronic  &  Impulse 
Recording  Equipment  Company  of 
Westboro,  Massachusetts,  was  wel¬ 
comed  into  the  AFCEA  in  October. 

Company  representatives  serving 
in  the  Association  will  be  J.  M.  Al¬ 
den,  president;  Milton  Alden,  trea¬ 
surer;  H.  B.  Hills,  sales  manager; 
E.  D.  Cross,  engineering  director; 
S.  C.  Sviokla,  engineer;  W.  P.  Eggert, 
advertising  manager;  R.  N.  Vincent, 
service  engineer;  and  Joseph  Nestor, 
applications  engineer. 
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2nd  Vice-President 
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3rd  Vice-President 
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5th  Vice-President 
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Companies  Accepted  for 
AFCEA  Croup  Membership  Since 
September  7,  7955 

*Alden  Electronic  &  Impulse  Record¬ 
ing  Equipment  Co. 

Westboro,  Massachusetts 
tBarker  and  Williamson,  Inc. 

Upper  Darby,  Pennsylvania 
*  Mullard  Ltd. 

London,  England 
*Surprenant  Manufacturing  Co. 

Clinton,  Massachusetts 
*Yale  4S;  Towne  Manufacturing  Co., 
Powdered  Metal  Products  Division 
Franklin  Park,  Illinois 

*  Brief  notes  about  these  companies  appear 
on  this  page. 

'fBrief  notes  about  this  company  will  appear 
in  the  January-February  Issue. 

544  new  AFCEA  individual 
members  from  September  1  to 
November  7 


DIRECTORS 

1956 

RAdm.  'Henry  C.  Bruton,  USN* 
Maj.  Gen.  Gordon  A.  Blake,  USAF* 
Theodore  S.  Gary 
F.  R.  Kappel 
J.  Harry  LaBrum 
Maj.  Gen.  James  D.  O’Connell,  - 
USA* 

David  Samoff 
W.  Walter  Watts* 

1957 

Harry  E.  Austin 
Harry  A.  Ehle 
E.  K.  Foster 
Thomas  F.  Halloran 
Joseph  R.  Redman* 

Robert  C.  Sprague 
John  A.  Whittle 
Frank  W.  Wozencraftf 

1958 

George  W.  Bailey* 

Dr.  W.  R.  G.  Baker 
Theodore  L.  Bartlett 
Percy  G.  Black* 

Donald  F.  McClure 
Fred  E.  Moran 
Leslie  F.  Muter 
Fred  J.  Turner 

1959 

RAdm.  Frederick  R.  Furth,  USN* 
George  W.  Goddard 
William  J.  Halligan 
William  Kahler 
Frederick  R.  Lack* 

Walter  P.  Marshall 
Ellery  W.  Stone 
Randolph  C.  Walker 

*  Executive  Committee  Member 
Executive  Committee  Member,  non¬ 


voting 
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THE  Hl-Q  CHOKE 
essential  component 
for  efficient 
filtering  assemblies 


1.500 


1.45 


.1875' 


550" 


.375" 


.350' 


.1875' 


■H  h  1875*' 


VARIABLE 


Performance  of  the  unit 
depends  on  accuracy  of  core  design. 

■  Magnetic  Metals  Company  offers  a  new  bulletin 
presenting  design  considerations  for  such 
applications,  and  predicting  the  range  of  values 
to  be  expected  in  any  proposed  design.  ■  Send  for 
Bulletin  F-1  to  assist  you  in  understanding 
the  amount  of  variation  to  be  found  in  presently 
available  alloy  core  materials  when 
operating  in  Hi-Q  Filter  Reactors. 

Magnetic 

MeTALiS 

Gompawy 

electromagnetic  cores  and  shields 

HAYES  AVENUE  AT  2l8t  STREET  i 
CAMDEN  1,  N.  J.  .  ?  V  ' 


ASSOCIATION  AFFAIRS 

pany,  located  in  Dayton,  Ohio. 

The  company  representatives  are: 
Wilson  A.  Charbonneaux,  partner; 
John  J.  Velesky,  engineer;  Allen  W, 
Kurtz,  engineer;  Eugene  L.  Marsh, 
engineer;  John  J.  Corbin,  Jr.,  engi- 
neer;  Jack  C.  Muirhede,  engineer, 
Edwin  P.  Watkins,  plant  superinten¬ 
dent;  Jess  D.  Marsh,  factory  superin¬ 
tendent;  Berlin  J.  Kauffman,  engi¬ 
neering  aid;  and  Leonard  F.  Griffitii, 
engineer. 

Webster-Chicago  Corporation, 
Government  Division 

The  Government  Division  of  the 
Webster-Chicago  Corporation,  Chi¬ 
cago,  Illinois,  is  another  company  to 
become  a  group  member  of  the  Asso¬ 
ciation. 

Serving  in  the  AFCEA  as  company 
representatives  will  be  H.  D.  Von 
Jenef,  vice  president  and  general 
manager;  C.  H.  Meuche,  applications 
engineer;  H.  L.  Schenck,  chief  con¬ 
tracts  administrator;  R.  Orwin,  chief 
estimating  engineer;  J.  M.  Miller, 
works  manager;  C.  S.  Wybran,  direc¬ 
tor  of  purchases;  J.  Pettus,  chief  en¬ 
gineer;  H.  Tayloe,  Washington  coun¬ 
sel;  R.  Bilhorn,  assistant  chief  con¬ 
tracts  administrator;  and  D.  O’Con¬ 
nor,  director  of  quality  control. 

The  Yale  &  Towne  Manufactur¬ 
ing  Company,  Powdered  .  Metal 
Products  Division. 

Another  company  to  become  a 
group  member  of  the  Association  in, 
September  was  the  Yale  &  Towne 
Manufacturing  Company,  Powdered 
Metal  Products  Division,  of  Frank¬ 
lin  Park,  Illinois,  manufacturers  of 
powdered  metal  parts. 

The  officials  included  in  this  mem¬ 
bership  are:  Mitchell  Swentek,  man¬ 
ager,  Ferrite  Sales;  George  L.  Bach- 
ner,  general  manager;  Henry  S. 
Shroka,  general  sales  manager;  and 
Albert  L.  Fox,  director  of  industrial 
engineering. 

Mrs.  John  R.  Redman  Dies 

Elizabeth  Clemons  Redman,  wife 
of  Rear  Admiral  John  R.  Redman, 
Commandant  of  the  12th  Naval  Dis¬ 
trict,  died  recently  in  Oakland,  Cali¬ 
fornia. 

Mrs.  Redman  will  be  remembered 
by  many  members  of  the  AFCEA  be¬ 
cause  of  the  active  part  Admiral  Red¬ 
man  has  taken  in  the  Association. 
During  the  period  from  1949  to  1951 
when  he  was  Director  of  Naval  Com¬ 
munications,  Admiral  Redman  served 
as  a  Director  and  National  Vice 
President  of  the  AFCEA. 
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TELEPHONE  TECHNOLOGY  AND  tJATIONAL  DEFENSE 


The  NIKE  (ny-key)  guided  missile  sys¬ 
tem  —  one  of  Unde  Sam's  most  fantastic 
new  defense  weapons  against  invader  air¬ 
craft  —  is  now  being  installed  at  strategic 
locations  about  the  country. 

Named  after  the  Greek  goddess  of  victory, 
it  is  capable  of  tracking  down  and  destroy¬ 
ing  any  existing  type  of  plane,  regardless 
of  its  speed,  no  matter  how  high  it  flies, 
what  evasive  action  it  takes.  Nike’s  brain, 
which  makes  this  possible,  fills  several  large 
vans  with  complex  electronic  equipment  — 
and  employs  much  of  the  basic  technology 
used  to  guide  dial  telephone  calls. 

Western  Electric  worked  closely  with  the 
Bell  Laboratories,  the  Army,  and  with 
hundreds  of  sub-contractors  to  produce 
this  great  defensive  weapon. 


NIKE  is  one  more  instance  of  the  impor¬ 
tant  contribution  telephone  technology  is 
making  to  the  national  defense. 


MANUFACTURING  AND  SUPPLY 


UNIT  OF  THE  BELL  SYSTEM 
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AFCEA  CHAPTERS — National  Director  of  Chapters:  Maj.  Gen.  James  D.  O’Connell,  USA 

REGIONAL  VICE  PRESIDENTS 


Region  A: 
Region  B: 

Region  C: 

Region  D: 
Region  E: 

Region  F: 


T.  L.  Bartlett,  RCA,  30  Rockefeller  Plaza,  New  York,  N.  Y.  New  England  States,  New  York,  New  Jersey. 
George  C.  Ruehl,  Jr.,  2118  St.  Paul  St.,  Baltimore,  Md.  Delaware,  District  of  Columbia,  Kentucky,  Ohio,  Penn¬ 
sylvania,  West  Virginia  and  Virginia. 

Ralph  S.  Grist,  So.  Bell  T&T  Co.,  Atlanta,  Ga.  Southeastern  States  along  Atlantic  and  Gulf  coasts  —  from 
North  Carolina  to  Louisiana  including  Tennessee. 

Col.  George  L.  Richon,  Hq.  Fourth  Army,  Fort  Sam  Houston,  Tex.  New  Mexico,  Texas,  Oklahoma,  Arkansas. 
Darwin  H.  Deaver,  1033  W.  Van  Buren  St.,  Chicago,  Ill.  Michigan,  Indiana,  Illinois,  Wisconsin,  Minnesota,  Iowa, 
Missouri,  Kansas,  Nebraska,  North  Dakota,  South  Dakota,  Wyoming,  Colorado. 

Col.  Lloyd  C.  Parsons,  1807  16th  Ave.,  San  Francisco,  Calif.  Arizona,  Utah,  Nevada,  California,  Idaho, 
Oregon,  Montana  and  Washington. 

CHAPTERS:  PRESIDENTS  AND  SECRETARIES 


ARIZONA:  President  —  Col.  Kirk  Bu- 
chak,  Fort  Huachuca,  Ariz.  Secre¬ 
tary-Frank  A.  Carollo,  P.  O.  Box 
394,  Fort  Huachuca,  Ariz. 

ATLANTA:  President— Col.  A.  R.  Mor- 
ley,  Hqs.  Third  Army,  Fort  McPher¬ 
son,  Ga.  Secretary — Albert  J.  Cartey, 
Southern  Bell  TdcT  Co.,  51  Ivy 
Street,  N.E.,  Atlanta,  Ga. 

AUGUSTA-CA  MPGORDON :  President 
—Col.  Otto  T.  Saar,  TSESS,  SCTC, 
Camp  Gordon,  Ga.  Secretary  —  Lt. 
Col.  Stephen  S.  Furse,  TSESS,  SCTC, 
Camp  Gordon,  Ga. 

BALTIMORE:  President — Henry  B.  Yar¬ 
brough,  Bendix  Radio,  Towson,  Md. 
Secretary — Dal  J.  Fausnaugh,  Friez  In¬ 
strument  Div.,  1400  Taylor  Ave.,  Tow- 
son,  Md. 

BOSTON:  President  —  Gardiner  G. 
Greene,  Browning  Laboratories,  Inc., 
750  Main  St.,  Winchester,  Mass.  Sec¬ 
retary — Louis  J.  Dunham,  Jr.,  Frank¬ 
lin  Technical  Institute,  41  Berkeley 
St.,  Boston,  Mass. 

CAYUGA :  President — James  L.  Myracle, 
GE  Advanced  Electronics  Center,  Cor¬ 
nell  Univ.,  Ithaca,  N.  Y.  Secretary — 
James  P.  Lipp,  GE  Advanced  Elec¬ 
tronics  Center. 

CHICAGO:  President  —  Raymond  K. 
Fried,  111  W.  Monroe  St.,  Chicago, 
Ill.  Secretary  —  James  F.  Weldon, 
SigC  Supply  Agency,  615  W.  Van 
Buren  St.,  Chicago. 

CLEVELAND:  Secretary— T.  F.  Peter¬ 
son,  1434  Union  Commerce  Bldg., 
Cleveland,  Ohio. 

DAYTON-WRIGHT:  President  —  Rob¬ 
ert  J.  Mcllrath,  Raytheon  Mfg.  Co., 
410  W.  First  St.,  Dayton,  Ohio.  Sec¬ 
retary  —  Mrs.  Kitty  Thompson,  98 
Spinning  Rd.,  Dayton,  Ohio. 

DECATUR:  President — Gol.  Edwin  G. 
Fritz,  Decatur  Signal  Depot,  Decatur, 
Ill.  Secretary — David  W.  Richardson, 
1075  West  King,  Decatur,  Ill. 

FORT  MONMOUTH:  President  —  Col. 
John  C.  Monahan,  TSS,  Fort  Mon¬ 
mouth,  N.  J.  Secretary— Lt.  Col.  Os¬ 
car  C.  Buser,  TSS,  Fort  Monmouth. 

GENEVA  (Sub-Chapter  of  Paris): 
President— John  H.  Gayer,  Interna¬ 
tional  Frequency  Registration  Board, 
Palais  Wilson,  Geneva.  Secretary— 
Gerald  C.  Gross,  Int’l  Telecommunica¬ 
tions  L^nion,  Geneva. 

GULF  COAST:  President  —  James  C. 
Dabney,  Southern  Bell  T&T  Co.,  Gulf¬ 
port,  Miss.  Secretary  —  Rodney  M. 
Van  Loon,  20  Peters  Ave.,  Biloxi,  Miss. 

GREATER  DETROIT:  President— Hal- 
1am  W.  Thompson,  Western  Union 
Telegraph  Co.,  Congress  8C  Shelby  Sts., 
Detroit,  Mich.  Secretary — J.  R.  Saxton, 
Michigan  Bell  Telephone  Co.,  305 
Michigan  Ave.,  Detroit,  Mich. 

HAW  AH:  President — Louis  W.  Robello, 
Hawaiian  Telephone  Co.,  Box  2200, 


Honolulu.  Secretary — Henry  A.  Pente, 
Hawaiian  Telephone  Co.,  Box  2200, 
Honolulu. 

KANSAS  CITY:  President — Carroll  S. 
Miller,  Wilcox  Electric  Co.,  1400 
Chestnut  St.,  Kansas  City,  Mo.  Secre¬ 
tary — Robert  W.  Lee,  Wilcox  Electric 
Co. 

KENTUCKY:  Inactive. 

LONDON :  President — Brig.  Gen.  S.  M. 
Thomas,  Navy  No.  100,  Box  61,  FPO, 

N.  Y.  Secretary  —  Maj.  Russ  C.  Foss, 
MAAG-UK,  Army  Section,  Box  28, 
USN  100,  FPO,  N.  Y. 

LOUISIAN  A :  President— Charles  Pear¬ 
son,  Jr.,  Southern  Bell  Tel.  8L  Tel. 
Co.,  520  Baronne  St.,  New  Orleans. 
Secretary — A.  Bruce  Hay,  Southern 
Bell  Tel  8C  Tel  Co.,  520  Baronne  St., 
New  Orleans,  La. 

MONTGOMERY:  President— Lt.  Col. 
George  D.  Meserve,  Hq.  Air  Univ., 
Maxwell  AFB,  Ala. 

NEW  YORK:  President  —  Allen  E. 
Wharton,  New  Jersey  Bell  Tel.  Co., 
540  Broad  St.,  Newark,  N.  J.  Secre¬ 
tary— David  Talley,  Fed.  Tel.  8C  Radio, 
100  Kingsland  Rd.,  Clifton. 

NORTH  TEXAS:  President — Howard  L. 
Housley,  6027  Mimosa  Lane,  Dallas, 
Tex.  Secretary  —  Jack  A.  Gustavus, 
AT&T  Co.,  212  N.  St.  Paul  Ave., 
Dallas. 

NORTHWEST  FLORIDA:  President— 
Lt.  Col.  Francis  E.  Quinlan,  DCS/O- 
C&E,  Eglin  AFB,  Fla.  Secretary — Bert 

O.  Yerkes,  DCS/O-C&E,  Hq.  APGC, 
Eglin  AFB. 

PARIS:  President —  Joseph  R.  Pemice, 
NATL  International  Staff,  Palais  de 
Chaillot,  Paris,  France.  Secretary  — 
Lt.  Col.  F.  V.  Diehl,  SigDiv,  SHAPE, 
APO  55,  N.  Y. 

PHILADELPHIA:  President —  Jack  P. 
Barkow,  RCA  Engineering  Products 
Division,  Camden,  N.  J.  Secretary— 
Frederick  O.  Ziegler,  RCA  Engineer¬ 
ing  Products  Division,  Camden.  N.  J. 
PHILIPPINE:  Col.  Ira  F.  Stinson,  Hq. 
13th  AF.  APO  74,  S.  F.  Secretarv — 
John  E.  Walsh,  Philco  Box  Genl.  De- 
livcrv.  APO  74.  S.  F. 

PITTSBURGH:  President — Arthur  M. 
Crawford,  6427  Kentuckv  Ave.,  Pitts¬ 
burgh,  Pa.  Secretary  —  H.  W.  Shep¬ 
ard,  Jr.,  386  Arden  Road.  Pittsburgh. 
RIO:  President — Herbert  H.  Schenck, 
Caixa  Postal  709,  Rio  de  Janeiro. 
ROCHESTER:  President — John  Whittle, 
Eastman  Kodak  Co.,  343  State  St., 
Rochester,  N.  Y. 

ROCKY  MOUNTAIN:  1 1.  Col.  Freder¬ 
ick  K.  Nichols,  Hqs.  ADC,  Ent  AFB, 
Colo.  Secretarv — Maj.  Harvey  I,  Mel- 
lion.  Box  23,  Hq.  ADC,  Ent  AFB,  Colo. 
ROME:  M.  Robert  Paglee,  MAAG, 
APO  794,  N.  Y. 


SACRAMENTO:  President — Milton  G. 
Mauer,  2320  Ralston  Rd.,  Sacramento. 
Secretary — Capt.  Robert  McMorrow, 
951  La  Sierra  Drive,  Sacramento. 

SAN  FRANCISCO:  President— C.  L. 
Wickstrom,  Pacific  T&T  Co.,  140  New 
Montgomery  St.,  San  Francisco,  Cal. 
Secretary— Karel  W.  Goossens,  Pacific 
T&T  Co.,  140  New  Montgomery  St. 

SAN  JUAN:  President — Paul  A.  Girard, 
Radio  Corp.  of  P.  R.,  P.  O.  Box  3746, 
San  Juan,  P.  R.  Secretary — Albert  Pul- 
cini,  P.  R.  Telephone  Co.,  Tanca  261, 
San  Juan. 

SCOTT-ST.  LOUIS:  President— Harry 
L.  Cooper,  AT&T  Co.,  522  Olive  St., 
St.  Louis,  Mo.  Secretary — Allan  L. 
Eisenmayer,  PO  Box  456,  Trenton,  Ill. 

SEATTLE:  President — Lt.  Col  Elmer  R. 
Higgins,  ACS,  550  Federal  Office 
Bldg.,  Seattle,  Wash.  Secretary — Mer¬ 
rill  R.  Stiles,  916  W.  122nd,  Seattle. 

SOUTH  CAROLINA:  President— John 
L.  H.  Young,  Southern  Bell  T&T  Co., 
Owen  Bldg.,  Columbia,  S.  C.  Secretary 
—Coburn  H.  Thomas,  Southern  Bell 
Tel  &  Tel  Co.,  Columbia,  S.  C. 

SOUTH  TEXAS:  President  —  Howard 
H.,  Davenport,  SW  Bell  Tel  Co.,  105 
Auditorium  Plaza,  San  Antonio.  Sec¬ 
retary — Paul  Ross  Irwin,  Audiphone 
Co.,  712  Majestic  Bldg.,  San  Antonio. 

SOUTHERN  CALIFORNIA:  President 
Charles  A.  LaHar,  RCA  Victor  Div., 
1560  N.  Vine  St.,  Hollywood,  Calif. 
Secretary  —  L.  W.  Imm,  Librascope, 
Inc.,  808  Western  Ave.,  Glendale. 

SOUTHERN  CONNECTICUT:  Presi¬ 
dent — Edgar  L.  Love,  175  Dessa  Drive, 
Hamden,  Conn.  Secretary — R.  E.  Nel¬ 
son,  Machlett  Laboratories,  1063  Hope 
St.,  Springdale,  Conn. 

SOUTHERN  VIRGINIA:  President — 
Lt.  Col.  Melvin  M.  Lawson,  Hq.  CON- 
ARC,  Ft.  Monroe,  Va.  Secretary — 
Gerald  R.  Sauer,  463  Cedar  Drive, 
Hampton,  Va. 

TINKER-OKLAHOMA  CITY:  Presi¬ 
dent— James  F.  Nichols,  SW  Bell  Tel. 

Co.,  210  NW  6th  St.,  Oklahoma  City. 
Secretary — Maj.  Welhford  V.  Barlow, 
Hq.  1800  AACS,  Tinker  AFB,  Okla. 

TOKYO:  President — Col.  Philip  A.  Gug- 
liotta,  Hqs.  FEALOGFOR,  OMR  Box 
8,  APO  323,  S.  F.  Secretary — Charles 
F.  Krause,  Philco-Hqs.  FEALOGFOR, 
APO  323,  S.  F. 

WASHINGTON:  President  —  John  H. 
Gilbarte,  408-409  Albee  Bldg.,  1426 
G  St.,'  N.  W.,  Washingjton,  D.  C.  Sec¬ 
retary  —  George  Sheets,  712  Cafritz 
Bldg.,  1625  Eye  Street,  N.  W. 
ACTIVE  STUDENT  CHAPTERS 

Iowa  State  College,  Ames,  Iowa 

New  York  University,  N.Y.C. 

Northeastern  University,  Boston,  Mass. 

Norwich  University,  Northfield,  Vt. 

Pennsylvania  State  Univ.,  Univ.  Park,  Pa. 
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Canada:  Philco  Corporat 


Canada  Limited,  Don  Mills,  Ontario 


Transistor. . . 


PHILCO  S-B-T 


(Surface  Barrier  Transistor) 


For  complete  technical  information  on  the  PHILCO  SB  Transistor 

write  Dept  S 


Available  now !  ...  in  quantity  .  .  .  Philco  Surface 
Barrier  Transistors  are  opening  entirely  new  fields  for 
design  engineers  ...  are  being  incorporated  in  high 
frequency  units  tiow  in  production!  Commercial,  indus¬ 
trial  and  military  thinking  is  swinging  over  fast  ...  to 
complete  transistorization. 

Philco  has  gained  a  wealth  of  experience  in  the  practical 
application  of  Surface  Barrier  Transistors.  Make  the 
Philco  S-B-T  a  part  of  your  forward  looking  plans— now. 


FEATURES 

•  Lowest  Power  Consumption 

•  Hermetically  Sealed  Resistance-Welded  Metal 
Case  with  Leads  Sealed  in  Glass 

•  Long  Life  and  Reliability  of  Operation 

•  Uniform  Characteristics  Insured  by  Controlled 
Processing  and  Complete  Testing 

•  Extremely  Low  Collector  Cut  Off  Current  for  Stable 
Operation 

•  Extremely  Low  Output  Capacitance  for  Ease  of 
Neutralization 
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AFCEA  Group  Members 

Communications — Electronics — Photography 

Listed  below  are  the  firms  who  are  group  members  of  the  Armed  Forces  Communications 
and  Electronics  Association.  By  their  membership  they  indicate  their  readiness  for  their 
share  in  industry's  part  in  national  security.  Each  firm  nominates  several  of  its  key  em¬ 
ployees  or  officials  for  individual  membership  in  AFCEA,  thus  forming  a  group  of  the  high¬ 
est  trained  men  in  the  electronics  and  photographic  fields,  available  for  advice  and  assist¬ 
ance  to  the  armed  services  on  research,  development,  manufacturing,  procurement,  and 

operation. 


Admiral  Corporation  ^  General  Transformer  Co. 

Air  Associates,  Inc.  ^  j 

Aircraft  Radio  Corp,  Globe  Wireless,  Ltd. 

crnti'SHriS,?; 

Allied  Control  Co.,  Inc. 

H  1  *d  m 

Allied  RaJSo  Corporation  HammarlunifTwanuf actu 

Almo  Radio  Company  Haieltine  Electronics  Co 

American  Cable  &  Radio  Corp.  frAinAmann  KId»<»tric  Cnn 


General  Transformer  Co.  Radio  Condenser  Company^ 

Gilfillan  Bros.,  Co.  Radio  Corporation  of  America 

Globe  Wireless,  Ltd.  Radio  Corporation  of  America, 

(Jray  Manufacturing  Co.  Engineering  Products  Division 

Guardian  Electric  Mfg.  Co.  Radio  Engineering  Laboratories,  Inc 

Hallicrafters  Company,  The  Radio  Frequency  Laboratories,  Inc. 

Haloid  Company  RCA  Photophone,  Ltd. 

Hammarlund  Manufacturing  Co.,  The  Radio  Receptor  Company 

__  «  _  ^  a  WT'  _ _ • _ . 


Hazeltine  Electronics  Corp. 
Heinemann  Electric  Company 


American  Electronic  Laboratories,  Inc.  Hercules  Motor  Corp. 

A _ ! _ TT*. _ mrr* _  y _ 


American  Institute  of  Electrical 
Engineers 

American  Machine  &  Foundry  Co. 
American  Phenolic  Corporation 
American  Radio  Relay  League 


Hitemp  Wires,  Inc. 

Hoffman  Laboratories,  Inc. 
Holtzer-Cabot  Division,  National 
Pneumatic  Co.,  Inc. 

Hopkins  Engineering  Co. 


American  Telephone  &  Telegraph  Co.  Hughes  Aircraft  Company 

_  .  c  *  Y115 _ .  YY.ii  rwi  , _ 1  _ 


Ampex  Corporation 

Anaconda  Wire  &  Cable  Company 

A.  R.  F.  Products,  Inc. 

Argus  Cameras,  Inc. 

Arnold  Engineering  Company 
Atlas  Precision  Products  Co. 
Audio  Products  Corporation 
Automatic  Electric  Company 
Automatic  Electric  Sales  Corp. 


Illinois  Bell  Telephone  Co. 

Indiana  Bell  Telephone  Co. 

Indiana  Steel  &  Wire  Co. 

Industrial  Development  Engineering 
Associates,  Inc. 

Institute  of  Radio  Engineers 
International  Business  Machines 
International  Resistance  Co. 
International  Tel.  &  Tel.  Corp. 


Automatic  Telephone  &  Electric  Co.,  Jacobsen  Manufacturing  Co. 


Ltd. 

*Barker  &  Williamson,  Inc. 

Barry  Controls,  Inc. 

Bell  Telephone  Company  of  Pa. 

Bell  Telephone  Laboratories,  Inc. 
Bendix  Radio 

Berkshire  Transformer  Corp. 

Bliley  Electric  Company 
Bomac  Laboratories,  Inc. 

Bruno-New  York  Industries  Corp. 
Burnell  &  Company 
California  Water  &  Telephone  Co. 
Cambridge  Thermionic  Corp. 

Capitol  Radio  Engineering  Inst.,  Inc. 
Cargo  Packers  Inc. 

Carolina  Telephone  &  Telegraph  Co. 
Central  Technical  Institute 
Chesapeake  &  Potomac  Tel.  Co. 
Cincinnati  &  Suburban  Bell  Tel.  Co. 
Coastal  Publications  Corp. 

Collins  Radio  Company 
Contraves  Italiana 
Control  Engineering  Corp. 
Copperweld  Steel  Company 
Comell-Dubilier  Electric  Corp. 

Craig  Systems,  Inc. 

Crosley  Division-Avco  Mig.  Corp. 
Dana,  P.  A.,  Inc. 

Designers  for  Industry.  Inc. 

DeVry  Technical  Institute 
Diamond  State  Telephone  Co. 
Dictaphone  Corporation 
Downing  Crystal  Company 
Dukane  Corporation 
DuMont,  Allen  B.,  Laboratories,  Inc. 
Eastman  Kodak  Company 
Electronic  Associates,  Inc. 

Electro  Tec  Corporation 
Elgin  .  Metalformers  Corporation 
Espey  Manufacturing  Co.,  Inc. 
Farnsworth  Electronics  Company 
Federal  Telecommunication 
Laboratories 

Federal  Telephone  &  Radio  Corp. 
General  Aniline  &  Film  Corp. 
General  Cable  Corporation 
General  Communications  Co. 

General  Electric  Company 
General  Telephone  Corp. 


Jansky  &  Bailey,  Inc. 

Kay  Lab 

Kellogg  Switchboard  &  Supply  Co. 
Keystone  Electronics  Co. 
Kleinschmidt  Laboratories,  Inc. 
Lavoie  Laboratories 
Leich  Sales  Corporation 
Lenz  Electric  Manufacturing  Co. 
Lewyt  Corporation 
Librascope,  Inc. 

Loral  Electronics  Corporation 
Machlett  Laboratories,  Inc. 
Magnavox  Company 
Maida  Development  Company 
Mallory,  P,  R.,  &  Co.,  Inc. 

Marion  Electrical  Instrument  Co. 
Merit  Coil  and  Transformer  Corp. 
Michigan  Bell  Telephone  Company 
Microwave  Associates,  Inc. 

The  Montgomery  Company 
Motorola,  Inc. 

Mountain  States  Tel.  &  Tel.  Co. 
'^Mullard  Ltd. 

Muter  Company,  The 
Mycalex  Corporation  of  America 
National  Company,  Inc. 

Nelson  Technical  Enterprises 
New  England  Tel.  &  Tel.  Co. 


Raymond  Rosen  Engineering 
Products,  Inc. 

Raytheon  Manufacturing  Company 
Red  Bank  Division 

Bendix  Aviation  Corp. 

Reeves  Instrument  Corp. 

Remington  Rand,  Inc. 

Remler  Company,  Ltd. 

Rocke  International  Corp. 

Saxonburg  Ceramics 
Seeburg,  J.  B.  Corporation 
Society  of  Motion  Picture  &  Television 
Engineers 

Sonotone  Corporation 
Soundscriber  Corp. 

Southern  Bell  Tel.  &  Tel.  Co. 
Southern  New  England  Tel.  Co. 
Southwestern  Bell  Telephone  Co. 
Sparton  Radio-Television  Division, 
Sparks-Withington  Co. 

Sperry  Gyroscope  Company 
Sprague  Electric  Company 
Stackpole  Carbon  Company 
Standard  Coil  Products  Co.,  Inc. 
Standard  Electronics  Division, 

Hupp  Corporation 
Standard  Telephone  &  Cables,  Ltd. 
Stanford  Research  Institute 
Stelma,  Incorporated 
Stewart-Warner  Corporation 
Stromberg-Carlson  Co. 

’'‘Surprenant  Mfg.  Co. 

Sylvania  Electric  Products,  Inc. 
Technology  Instrument  Corp. 
Telephone  Services,  Inc. 

Telephonies  Corporation 
Teletype  Corporation 
Texas  Instruments,  Inc. 

Times  Facsimile  Corporation 
Trad  Television  Corp. 

Triad  Transformer  Corp. 

Transistor  Products,  Inc. 

Transitron  Electronic  Corp. 

Tung-Sol  Electric,  Inc. 

United  States  Rubber  Company 
United  Telephone  Co. 

United  Transformer  Co. 


New  Jersey  Bell  Telephone  Company  Vectron,  Inc. 

New  York  Telephone  Company  Voltz  Brothers,  Inc. 


New  York  Telephone  Company  Voltz  Brothers,  Inc. 

North  Electric  Company  Wac  Engineering  Co. 

Northwestern  Bell  Telephone  Co.  Waterman  Products  Co.,  Inc. 

Oak  Manufacturing  Co.  Webster-Chicago  Corp.,  Government 

Ohio  Bell  Telephone  Co.  Division 

O’Keefe  &  Merritt  Company  West  Coast  Telephone  Co. 

Otis  Elevator  Co.,  Electronic  Division  Western  Electric  Company,  Inc. 
Pacific  Mercury  Television  Mfg.  Corp.  Western  Union  Telegraph  Co. 

Pacific  Telephone  &  Telegraph  Co.  Westinghouse  Electric  Corp. 
Packard-Bell  Company  Weston  ^Electrical  Instrument  Corp. 

Page  Communications  Engineers,  Inc.  Whitney  Blake  Co. 

Phebco,  Inc.  Wickes  Engineering  &  Construction  Co. 

Phelps  Dodge  Copper  Products  Corp.  Wilcox  Electric  Co.,  Inc. 

Philco  Corporation  Willard  Storage  Battery  Company 

Photographic  Society  of  America  Wisconsin  Telephone  Company 

Polytechnic  Research  &  Development  Wollensak  Optical  Company 

Co.,  Inc.  *Yale  &  Towne  Manufacturing  Co., 

Plessey  Company,  Ltd.,  The  The,  Powdered  Metal  Products 

Prodelin  Inc.  Division 

Radiart  Corporation  Zenith  Radio  Corporation 


*  Company  accepted  for  AFCEA  Group  Membership  since  the  last  issue  of  SIGNAL. 
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DAY  OR  NIGHT  -  FAIR  WEATHER  OR  FOUL  7.  .  whether  the  target 
is  an  airfield  .  .  .  railroad  bridge  . .  .  factory  area  . .  .  ammunition  dump . . . 

shipyard  or  troop  concentration,  Reeves  ground  guidance  systems 
provide  the  Air  Force  with  an  offensive  threat  capable  of  hitting  the  bullseye 
every  time  —  sight  unseen.  Tested  during  the  Korean  war,  the  control 
equipment  illustrated  below  is  the  tactical  unit  developed  and  produced 
by  Reeves  on  which  the  U.S.  Air  Force  depends  .  .  .  both  at 
home  and  abroad.  This  completely  automatic  guidance  control  is  capable  of 
directing  any  type  of  missile  or  airplane,  either  with  or  without  pilot. 


Reeves  has  a  thoroughly  trained  engineering  group  available  at  all  times 
to  help  you  solve  any  guidance  problem,  in  addition  to  Command 
Guidance  Systems,  Reeves  has  a  wide  experience  with  all  three  Services  In 
the  development  of  Radar,  Gun  Fire  Control,  Servo  Mechanisms,  and 
Computing  Systems  of  all  kinds.  Their  extensive  facilities  are  available 
for  all  types  of  prime  or  sub-contract  operations 


Reeves  Command  Guidance  Systems 
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Chapter  News 


Arizona 

The  chapter’s  first  regular  meeting 
was  scheduled  for  October  lOlh  at  the 
Fort  Huachuca  NCO  Open  Mess  An¬ 
nex. 

Featured  speaker  was  Ben  Bloin, 
Technical  Director  of  the  Engineering 
and  Technical  Department,  Army  Elec¬ 
tronics  Proving  Ground,  who  presented 
a  lecture-demonstration  entitled  “What 
is  Hi-Fi?”. 

Highlight  of  the  evening  was  the 
presentation  of  the  chapter  charter  hy 
Lt.  Col.  G.  Daniels  on  behalf  of  Brig. 
Gen.  Emil  Lenzner,  Commanding  Gen¬ 
eral,  Army  Electronic  Proving  Ground. 
In  presenting  the  charter  to  President 
William  E.  Feist,  Colonel  Daniels  out¬ 
lined  the  background  of  the  chapter’s 
organization  and  reviewed  the  aims  and 
objectives  of  the  Association. 

The  results  of  the  letter  ballot  for 
election  of  officers  and  directors  for 
1955-56  were  announced  as  follows: 
president — Col.  Kirk  Buchak,  Army 


Chapter  of  the  Year — South  Texas 

In  his  report  to  the  chapter.  Presi¬ 
dent  Bailey  emphasized  the  steady 
growth  of  the  Association,  both  in  size 
and  influence,  and  stressed  the  vital  role 
it  plays  in  furthering  the  aims  and  ob¬ 
jectives  to  which  it  is  dedicated. 

The  meeting  was  presided  over  by 
Col.  A.  R.  Morley,  chapter  president. 
Mr.  Bailey  was  introduced  by  Jack 
Evans,  first  vice  president. 

Augusta-Camp  Cordon 

The  chapter’s  August  18th  dinner¬ 
meeting  was  addressed  by  Frank  A. 
Woods,  Information  Manager,  Georgia 
Division,  Southern  Bell  Telephone  and 
Telegraph  Company. 

During  the  business  session,  activity 
reports  were  presented  by  the  chairmen 
of  the  standing  committees.  After  a 
general  discussion  of  the  relative  merits 
of  various  meeting  places,  it  was  de¬ 
cided  that  Timmerman’s  in  Augusta 
would  be  the  site  of  future  meetings 


opening  meeting  of  the  fall  season  on 
September  10th.  A  luncheon  at  thf 
Officers’  Club,  Fort  George  G.  Meade, 
was  followed  by  a  tour  and  demonstra¬ 
tion  of  the  newest  type  mobile  signal 
communications  equipment  to  be  used 
by  headquarters  of  field  armies. 

Boston 

Many  distinguished  guests  graced  the 
head  table  at  the  first  meeting  of  the 
chapter  for  the  1955-56  season. '  At  the 
Boston  Naval  Shipyard  in  Charleston, 
some  eighty  members  and  guests  heard 
commanding  officers  of  the  various  ma¬ 
jor  New  England  Armed  Services  in¬ 
stallations,  a  preview  of  the  1956  na¬ 
tional  convention  to  be  sponsored  by 
the  Boston  Chapter,  and  remarks  by 
National  President  George  W.  Bailey 
and  Executive  Vice  President  George 
P.  Dixon. 

Chapter  President  Gardiner  G. 
Greene  opened  the  meeting  and  Captain 
A.  R.  Taylor,  Program  Chairman,  in- 


Some  of  the  Arizona  Chapter  officials  photographed  at  the  October  lOth  meeting  at  Fort  Huachuca,  left  to  right:  Maj.  Joseph  Kohnstamm, 
membership  committee  chairman;  Col.  Harold  C.  Williams,  nominating  committee  chairman;  Frank  A.  Carpllo,  secretary;  William  E.  Feist, 
outgoing  president;  Arthur  Mudgett,  vice  president;  Cyril  P.  McCourt,  treasurer;  and  Willard  I.  Johnson,  program  committee  chairman. 


Electronic  Proving  Ground,  Fort  Hua¬ 
chuca;  vice-president — Arthur  Mudgett, 
AEPG;  secretary — Frank  A.  Carollo, 
AEPG;  treasurer — C.  P.  McCourt, 
AEPG;  directors — Dr.  Robert  E.  Sam- 
uelson.  Motorola,  Inc.,  Phoenix;  H.  B. 
Klaiber,  Plant  Manager,  Mountain 
States  Telephone  and  Telegraph  Co., 
and  Dr.  RolDert  0.  Burns,  Chief  Scien¬ 
tist,  AEPG. 

The  dinner-meeting  was  attended  by 
forty  members  and  guests.  Among  those 
present  were  representatives  of  the 
Chambers  of  Commerce  of  the  sur¬ 
rounding  communities. 

Atlanta 

'  National  President  George  W.  Bailey 
addressed  the  October  10th  dinner-meet¬ 
ing  which  inaugurated  the  chapter’s 
activities  for  1955-56.  Held  at  the  Fort 
McPherson  Officers’  Club,  the  meeting 
was  attended  by  some  150  members 
and  guests. 


and  that  the  third  Thursday  night  of 
each  month  would  be  the  date. 

The  role  of  aviation  in  the  Signal 
Corps  was  highlighted  at  the  Septem¬ 
ber  15th  meeting  by  Lt.  Orlo  C.  Olson 
of  the  Aviation  Branch,  The  Southeast¬ 
ern  Signal  School.  Lieutenant  Olson 
stressed  the  differences  between  the 
missions  of  the  various  aviation 
branches  supporting  Army  units  as  an 
integral  part  of  each  unit  and  under 
the  complete  control  of  the  commanding 
officer,  as  compared  with  the  general 
concept  of  the  use  of  aviation  as  em¬ 
ployed  in  the  United  States  Air  Force. 
With  the  aid  of  slides,  he  described  the 
various  types  of  aircraft,  emphasizing 
the  characteristics  of  each. 

Baltimore 

Headquarters  Signal  Section  of  the 
Second  Army  and  the  69th  Signal  Bat¬ 
talion  were  hosts  to  the  chapter  for  its 


troduced  the  chapter  guests  as  follows: 
Rear  Adm.  R.  L.  Ranney,  Commandant 
Coast  Guard  District;  Maj.  Gen.  Ray¬ 
mond  B.  Maude,  Commanding  Air 
Force  Cambridge  Research  Center; 
Maj.  Gen.  E.  B.  Gjelsteen,  Commanding 
General  First  Corps  Area;  Capt.  J.  A. 
Click,  Chief  of  Staff,  First  Naval  Dis¬ 
trict,  representing  Rear  Adm.  John 
Snackenberg,  Commandant ;  Col.  W. 
C.  Heinel,  Commanding  Boston  Army 
Base;  and  Col.  Roland  B.  Anderson, 
Commanding  Boston  Ordnance  District. 
Each  gave  a  brief  and  interesting  sum¬ 
mary  of  the  activities  in  New  England 
of  his,  service,  its  mission  and  its  rela¬ 
tion  to  communications  and  private  in¬ 
dustry. 

National  President  Bailey  and  Execu¬ 
tive  Vice  President  Dixon  reviewed  na¬ 
tional  activities  of  the  association, 
brought  news  from  headquarters,  and 
outlined  some  of  the  AFCEA  objectives 
for  the  coming  year. 
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Preliminary  plans  for  the  1956  con¬ 
tention  were  reviewed  by  David  R. 
Hull,  co-chairman  of  the  convention 
committee.  Membership  Committee 
Chairman  Robert  A.  Rivers  reported  on 
the  encouraging  increase  in  group  and 
individual  members  during  the  past 
year. 

Among  those  aitending  the  meeting 
were  members  of  the  Northeastern  Uni¬ 
versity  Student  Chapter. 

Chicago 

It  has  become  a  traditional  custom  to 
hold  the  chapter’s  opening  meeting 
each  year  at  The  Hallicrafters  Com¬ 
pany.  The  meeting  this  fall  was  held 
on  September  29th,  with  William  J. 
Haliigan,  chairman  of  the  board  of 
Hallicrafters  and  Ray  H.  Durst,  Halli¬ 
crafters’  president,  acting  as  hosts. 

The  topic  of  the  meeting  was  “Cur¬ 
rent  Trends  in  Service  Procurement/’ 
and  was  discussed  by  the  following: 
John  Hamlin,  Small  Business  Advisor, 
Department  of  Defense,  Washington, 
1).  C.;  Capt.  L.  P.  Kimball,  Jr.,  USN, 
Commanding  Officer,  Electronic  Supply 
Office,  Great  Lakes;  Col.  LeRoy  C. 
Lewis,  U5AF,  Chief,  Chicago  Air  Pro¬ 
curement  District;  and  Col.  A.  N. 
Nienii,  Commanding  Officer,  Signal 
Corps  Supply  Agency,  Chicago. 

At  the  conclusion  of  the  program, 
members  and  guests  were  given  an  op¬ 
portunity  to  inspect  the  Hallicrafters 
jdant  and  facilities. 

Dayton-Wright 

The  organizational  concepts  of  Air 
Materiel  areas  and  depots  were  ex¬ 
plained  at  the  chapter’s  September 
22nd  meeting  by  Col.  Edwin  J.  Hamil¬ 
ton,  Director  of  Supply  and  Services, 
Dayton  Air  Force  Depot. 

Colonel  Hamilton  placed  particular 
emphasis  upon  the  desire  of  the  Air 
Materiel  Command  to  achieve  a  more 
effective  Air  Force,  at  less  cost,  through 
improvements  in  both  equipment  and 
management.  He  also  highlighted  the 


Atlanta  Chapter  officers  shown  with  National  President  George  Bailey  during  his  visit  to  the 
chapter  on  October  lOth  are  (I  to  r):  Charles  Eberhart  and  Jack  Evans,  vice  presidents; 

Mr.  Bailey,  and  Col.  A.  R.  Morley,  president. 


mission  of  the  Dayton  Air  Force  Depot 
with  respect  to  electronics. 

Held  at  the  Biltmore  Hotel,  the  meet¬ 
ing  was  preceded  by  a  social  hour  and 
dinner. 

Decatur 

Mr.  M.  D.  MacLean,  Industrial  Re¬ 
lations  Manager,  Caterpillar  Tractor 
Company,  was  guest  speaker  at  the 
chapter’s  first  meeting  of  the  fall  season 
on  September  29th.  His  subject  was 
“The  Future  of  Caterpillar  in  Decatur.” 

An  added  feature  on  the  program 
was  an  Army  film,  “Operation  Blue  Jay 
— Building  of  Army  Headquarters  in 
G-reenland.” 

A  social  hour  preceded  the  meeting 
at  the  Decatur  Signal  Depot. 

Fort  Monmouth 

Two  hundred  members  attended  the 
season’s  opening  cfinner-meeting  at 
Gibbs  Hall  on  September  29th.  Featured 
speaker,  was  S.  Davis  Page,  Public  Re¬ 
lations  Supervisor  of  the  New  Jersey 
Bell  Telephone  Company  who  presented 
a  lecture-demonstration  entitled  “High¬ 
ways  of  Television.” 

Mr.  Davis  took  the  audience  on  a 
“behind  the  scenes”  closeup  of  what 


goes  on  backstage  to  send  television 
shows  into  the  living  rooms  of  American 
homes.  He  showed  how  a  program  is 
picked  up,  monitored,  and  routed  by 
coaxial  cable  and  radio  relay.  A  minia¬ 
ture  TV  relay  station  was  used  during 
the  demonstration. 

The  fall  season  also  inaugurated  a 
membership  drive  under  the  chairman¬ 
ship  of  Col.  Fred  J.  Elser  who  had 
served  as  president  of  the  Augusta- 
Camp  Gordon  Chapter  in  1953  when  it 
won  its  second  “Chapter  of  the  Year” 
title. 

Hawaii 

Fort  Shafter  was  the  site  of  the  chap¬ 
ter’s  first  meeting  of  the  1955-56  season 
on  September  21st.  Following  lunch¬ 
eon,  a  demonstration  of  tactical  radio 
communications  was  presented  at  the 
Little  Theater,  Signal  Corps  Area,  by 
Lt.  Col.  George  P.  Sunshine,  Signal 
Officer,  Hawaii  Army  Base  Command, 
and  a  vice-president  of  the  chapter. 

During  a  tour  of  a  display  of  various 
types  of  radio  communications  equip¬ 
ment  the  members  and  guests  inspected 
the  radio  installation  of  the  25th  Infan¬ 
try  Division  helicopter  and  the  AN/ 
GRC-26A  mobile  radio  unit. 


Seated  at  the  head  table  at  Boston  Chapter's  September  meeting  are  (I  to  r):  Col.  W.  C.  Heinel,  Commanding,  Boston  Army  Base; 
Capt.  J.  A.  Glick,  Chief  of  Staff,  First  Naval  District;  Maj.  Gen.  E.  B.  Gjelsteen,  Commanding  General,  First  Corps  Area;  David  R.  Hull, 
chapter  director;  National  President  George  Bailey;  Gardiner  Greene,  chapter  president;  RAdm.  R.  L.  Ranney,  Ccmmandant,  Coast  Guard 
District;  Maj.  Gen.  Raymond  B.  Maude,  Commanding,  Air  Force  Cambridge  Research  Center;  Executive  Vice  President  George  P.  Dixon,  and 

Col.  Roland  B.  Anderson,  Commanding,  Boston  Ordnance  District. 
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THE  STORY  BEHIND  THE  STORY 


of  enemy  mortar  shells.  In  effect,  it 
traces  each  shell  back  through  its  trajec¬ 
tory  and  reveals  the  enemy  position. 
This  information  is  then  relayed  to  an 
artillery  fire  direction  center  which 
directs  a  return  barrage  against  the 
enemy  mortar  in  a  matter  of  minutes. 

■  Delivering  this  Mortar  Locator  to  the 
troops  is  another  example  of  Sperry 
engineering  and  production  solving  a 
problem  to  meet  a  critical  need.  Today, 
in  the  air,  at  sea,  as  well  as  on  land, 
Sperry  is  helping  extend  our  nation’s 
capabilities  with  instruments,  controls 
and  systems  for  all  branches  of  the  mili¬ 
tary  as  well  as  for  important  segments 
of  indukry. 


Army  Used  Device  Against  Reds  in  Korea,  ny  times,  dec.  12, 1954 

after  just  one  or  two  shells  had  been 
fired?  And  how  could  such  devastating 
accuracy  be  repeated  over  and  over 
again— no  matter  how  often  the  enemy 
relocated  his  mortars?  These  were 
important  questions  in  Korea. 

■  Actually,  the  uncanny  efficiency  of 
the  MPQ-10  Mortar  Locator  was  due  to 
the  joint  efforts  of  the  Army  Signal 
Corps  and  Sperry  engineers.  Working 
together,  they  developed  a  new  portable 
radar  system  for  use  at  the  front  lines. 

How  does  it  work?  An  automatic  radar 

tracker  detects  and  “locks  on’’  the  path  division  of sperry rand  corporation 


■  “Hundreds  of  soldiers  now  returned 
safely  from  Korea  literally  owe  their 
lives  to  the  extreme  accuracy  and  speed 
of  the  new  counter-mortar  system.’’ This 
good  news  was  revealed  by  the  Signal 
Corps  in  December  when  the  public  first 
learned  of  the  existence  of  the  MPQ-10 
Mortar  Locator,  one  of  the  Army’s  best 
kept  secrets. 

■  How  could  a  carefully  concealed 
enemy  mortar  be  located  and  destroyed 
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Above,  S.  Davis  Page  (center),  Bell  Telephone  speaker  at  Fort  Monmouth  Chapter's  Sep¬ 
tember  29th  meeting,  explains  workings  of  miniature  TV  relay  station  to  Maj.  Gen,  Victor 
A.  Conrad,  Fort  Monmouth  commanding  general  (left)  and  Col.  Earle  F.  Cook,  commanding 

officer,  SCEL  (right). 


CHAPTER  NEWS 

Kansas  City 

Howard  K.  Morgan,  Director  of  Engi¬ 
neering,  Bendix  Aviation  Corporation, 
Kansas  City  Division,  was  the  principal 
speaker  at  the  chapter's  October  28th 
meeting,  held  at  the  Advertising  and 
Sales  Executives  Club. 

An  added  feature  on  the  program 
was  a  tour  of  the  Trans  World  \irlines’ 
automatic  teletype  switching  center  at 
221  W.  10th  Street,  Kansas  City,  which 
was  conducted  at  various  times  during 
the  social  period  preceding  the  dinner¬ 
meeting.  The  system,  known  as  an  81- 
D-1  S  - stem,  was  installed  by  the  Ameri¬ 
can  Telephone  and  Telegraph  Company 
and  is  capable  of  handling  extremely 
large  volumes  of  traffic  with  a  minimum 
of  operator  personnel. 

London 

A  tour  of  the  London  Airport  com¬ 
munications  facilities,  arranged  through 
the  courtesy  of  Sir  John  D’Albiac, 
KBE,  CBE,  DSO,  Aerodrome  Com¬ 
mandant,  ieatured  the  October  6th 
meeting  of  the  London  Chapter.  The 
members  and  guests  were  conducted  on 
the  tour  by  Sdrn/Ldr.  W.  P.  Nichol, 
AMBIRE,  MIN,  ARAeS,  Senior  Signals 
Officer  with  the  Ministry  of  Transport 
and  Civil  Aviation,  assisted  by  Mr. 
Manley,  Senior  Air  Traffic  Control  Offi¬ 
cer. 

Following  dinner  in  the  airport  res¬ 
taurant,  Sdrn/Ldr.  Nichol  elaborated 
upon  the  various  communications  facili¬ 
ties  viewed  during  the  tour. 

An  additional  attraction  on  the  eve¬ 
ning’s  program  was  a  discussion  of 
TACAN  by  a  representative  of  Stand¬ 
ard  Telephones  and  Cables,  Ltd. 

New  chairman  of  the  chapter’s  pro¬ 
gram  committee  is  Captain  Edward  F. 
Metzger,  USN,  who  was  recently  trans¬ 
ferred  to  London  from  the  Navy  Elec¬ 
tronic  Supply  Office,  Great  Lakes,  Ill., 
where  he  had  al>o  served  as  a  director 
of  the  Chicago  Chapter  of  AFCEA. 

New  York 

Austin  G.  Cooley,  Executive  Vice 
President  of  Times  Facsimile  Corpora¬ 
tion,  was  the  principal  speaker  at  the 


chapter’s  September  29th  dinner-meet¬ 
ing  at  the  Hotel  Shelburne. 

With  the  assistance  of  Paul  Grafstein 
and  K.  M.  McConnell,  Mr.  Cooley  dem¬ 
onstrated  “Radio  Message  Communi¬ 
cation  by  Facsimile,”  showing  the  latest 
type  equipment  in  operation  on  a  local 
circuit  on  which  noise  was  introduced 
to  simulate  actual  radio  conditions.  The 
mechanical  features  of  the  apparatus 
were  described  by  Mr.  Grafstein  and 
the  electronic  controls  by  Mr.  McCon¬ 
nell.  The  speed  and  reliability  of  fac¬ 
simile  communication  were  discussed 
and  demonstrated. 

.  The  numerous  questions  asked  of  the 
speakers  at  the  conclusion  of  the  meet¬ 
ing  were  indicative  of  the  interest 
aroused  by  the  program. 

National  President  George  Bailey  and 
Executive  Vice  President  George  Dixon 
were  present  and  reported  on  current 
activities  of  the  Association. 

During  the  business  session,  commit¬ 
tee  reports  were  presented  by  Henry  R. 
Bang,  membership  chairman,  and  Le- 
Roy  Spangenberg,  meetings  chairman. 


A  nominating  committee  was  appointed 
by  President  Allen  Wharton  as  follows: 
Edwin  C.  Carlson,  chairman;  Vice 
Adm.  Walter  S.  Anderson  and  Milton 
G.  Nattress. 

North  Texas 

“Square  Wave  and  Pulse  Testing  of 
Linear  Systems”  was  the  subject  of  the 
chapter’s  August  29th  meeting  at  the 
.  Fort  Worth  General  Depot  Officers’ 
Club,  Mr.  Bob  Stuffier,  field  engineer 
of  Earl  Lipscomb  Associates,  presented 
the  program  and  demonstrated  his  lec¬ 
ture  with  very  late  model  test  equip¬ 
ment  including  a  closed  circuit  TV  set¬ 
up.  Colonel  R.  H.  Vinding  of  the  Depot 
Signal  Section  was  host  to  the  seventy- 
two  members  and  guests  present. 

Tom  Manning,  chapter  director  and 
past  president,  reported  on  the  chapter’s 
participation  in  Dallas’  fourth  annual 
Engineers  Banquet  held  in  the  Baker 
Hotel  Crystal  Ballroom.  These  ban¬ 
quets  are  sponsored  by  some  eighteen 
engineering,  architectural  and  scientific 
{Continued  on  page  61) 


Hawaii  Chapter's  September  21st  meeting  featured  a  demonstration  of  tactical  radio  communications.  Photo  at  left  shows  members  in- ^ 
specting  the  radio  installation  of  the  25th  Infantry  Division  helicopter,  and,  at  right,  Lt.  Col.  George  P.  Sunshine,  Signal  Officer,  Hawaii 

.  Army  Base  Command,  demonstrates  tactical  radio  communications  equipment. 
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Friend  or  Foe? 

RADAR  is  the  central  nervous  system 
in  today’s  supersonic  planes.  It  identifies 
friend  or  fpe;  it  flies  'the  plane;  it  scans 
the  skies;  it  fires  the  guns;  it  directs  the 
landing.  Stevvart-Warner  Electric  is 
developing  new  tech-  m 
iWqi|cs  to  meet  oH  the 
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societies.  Guests  are  selected  Dallas 
and  Dallas  County  high  school  seniors 
who  have  expressed  an  interest  in  engi¬ 
neering  and  scientific  careers. 

For  this  year’s  banquet,  two  hundred 
and  fifty  hoys  were  chosen  by  means 
of  aptitude  and  interest  tests.  One  col¬ 
lege  scholarship  was  awarded  at  the 
banquet  and  several  others  were  an¬ 
nounced,  and  the  outstanding  student 
present  from  each  high  school  received 
an  engraved  slide  rule.  Dr.  David  W. 
R.  Morgan,  national  president  of  the 
ASME  and  vice-president  of  Westing- 
house  Electric  Corp.,  was  the  principal 
speaker. 

The  AFCEA  was  represented  by  H. 
J.  Wissemann,  vice  president  of  the 
North  Texas  Chapter  and  assistant  vice- 
president  of  Texas  Instruments,  Inc., 
and  by  C.  C.  Batterson  of  Western 
Union,  tiie  chapter’s  program  commit¬ 
tee  chairman,  each  of  whom  sponsored 
a  student  engineer  to  the  banquet.  The 
student  sponsored  by  Mr.  Wissemann, 
Morris  Rose  of  South  Oak  Cliff  High 
School,  received  the  engraved  slide  rule 
for  his  school. 

These  annual  Engineers  Banquets 
wer^  started  in  1952  because  of  the 
shortage  of  engineers  and  scientists, 
Tom  Manning  advised.  They  offer  an 
excellent  opportunity  for  professional 
men  to  become  acquainted  with  and 
give  counsel  and'  advice  to  high  school 
students  interested  in  the  same  pro¬ 
fessional  field. 

The  Naval  Air  Station,  Grand  Prairie, 
was  the  scene  of  the  chapter’s  Septem¬ 
ber  29th  meeting.  A  program  of  motion 
pictures  followed  dinner  and  a  social 
hour.  Special  guests  of  the  chapter 
were  Lt.  Cdr.  Mullens,  Base  Elec¬ 
tronics  Officer,  Naval  Air  Station,  and 
Mrs.  Mullens. 

Paris 

The  Paris  Chapter  held  a  dinner 
meeting  on  the  evening  of  September 
19th  at  the  Restaurant  de  I’Hermitage, 
Plessis-Robinson,  near  Paris.  This  beau¬ 
tiful  restaurant  is  situated  on  a  cliff 
overlooking  a  large  area  south  of  the 
city.  Seventy-seven  members  and  guests 
attended,  including  Maj.  Gen.  E.  Blair 
Garland,  Chief  Signal  Officer,  SHAPE; 
Rear  Adm.  Joseph  N.  Wenger,  Chief, 
Communications  -  Electronics  Division, 
Hqs.,  U.  S.  European  Command;  Maj. 
Gen.  J.  M.  H.  Guerin,  President  du 
Comite  d’Action  Scientifique  de  Defense 
National,  and  Brig.  Gen.  Ivan  L.  Far- 
man.  Assistant  Chief  of  Staff,  Communi- 
cations-Electronics,  Hqs.  Allied  Air 
Forces  Central  Europe. 

Following  dinner.  Chapter  President 
Joseph  R.  Pernice,  Chief,  Electronics 
Division,  International  Staff,  NATO, 
welcomed  the  guests  among  whom  was 
a  fair  sized  group  representing  French 
industry,  and  spoke  of  some  of  the 
plans  for  future  activities  of  the  chapter. 

A  short  film,  “Combat  TV,”  furnished 
by  the  Paris  office  of  RCA  Internation¬ 
al,  was  shown.  This  film,  which  had 


previously  been  presented  to  American 
TV  audiences,  portrayed  the  utilization 
of  TV  for  combat  command  purposes 
in  land  and  amphibious  warfare.  The 
meeting  was  a  pleasant  social  affair  and 
was  enjoyed  by  all  who  attended. 

Philadelphia 

October  13th  was  the  date  set  for 
the  first  meeting  of  the  1955-56  season, 
with  the  Bell  Telephone  Company  of 
Pennsylvania  and  The  Diamond  State 
Telephone  Company  arranging  the  pro¬ 
gram. 

Demonstrations  included  long  dis¬ 
tance  dialing,  the  solar  battery,  the 
transistor,  radio  relay  transmission, 
Nike,  explosion  proof  telephone  sets, 
mobile  telephones  and  many  other  re¬ 
cent  developments  in  telephone  com¬ 
munications. 


Pittsburgh 

On  September  22nd,  155  chapter 
members  and  guests  met  at  the  Totem 
Pole  Lodge  in  South  Park  for  a  very 
pleasant  afternoon  and  evening  of  good 
fellowship.  This  is  the  chapter’s  tradi¬ 
tional  opening  activity  of  the  fall  sea¬ 
son. 

Those  who  arrived  early  received 
name  badges  with  numbers  imprinted, 
the  members  receiving  white  badges  and 
the  guests  and  new  members  green 
badges.  Five  excellent  door  prizes  were 
distributed  to  the  green  badges  who 
succeeded  in  finding  a  white  badge  with 
the  identical  number. 

The  afternoon  events  featured  golf, 
horse  shoes  and  volley  ball.  A  fine 
buffet  dinner  was  served  by  a  caterer 
and  was  followed  by  a  prize  drawing 
for  more  than  a  dozen  valuable  gifts 
which  were  contributed  by  individuals 
and  companies  represented.  Beer  and 
snack.-  were  provided  by  the  chapter. 
Music  was  furnished  by  an  accordionist 
and  violinist  who  also  accompanied  the 
vocal  endeavors  of  the  various  groups. 

A  series  of  diversified  programs  are 
being  scheduled  for  the  year.  A  mem¬ 
bership  drive  was  launched  in  Septem¬ 
ber,  with  thirty-eight  new  members 
added  to  I  he  chapter  rolls  during  that 
month. 


Rocky  Mountain 

The  fourth  meeting  of  the  chapter 
was  convened  by  Brig.  Gen.  Haskell  E. 
Neal,  chapter  president,  at  the  Fort 
Carson’s  Officers’  Club  on  September 
7ih. 

General  Neal  gave  a  short  talk  on 
the  beginning  of  communications  dating 
back  to  the  days  of  smoke  signals,  and 
illustrated  the  advances  that  have  been 
made  in  the  field  of  communications  by 
the  rapidity  of  the  notification  of  his 
recent  promotion.  On  leave  fishing  at 
Naknek,  General  Neal  was  notified  of 
his  promolion  two  hours  before  it  was 
made  public — in  order  for  this  notifica¬ 
tion  to  reach  him  it  went  from  Washing¬ 
ton  to  Colorado  Springs  to  Seattle  to 
Elmendorf,  Alaska,  to  the  fishing  dock, 
and  thence  by  A/3C  in  a  motorboat  to 


the  spot  where  he  was  fishing. 

The  results  of  the  recent  annual  elec¬ 
tions  were  announced  by  Maj.  Harry 
W.  DeWald,  chairman  of  the  election 
and  nominating  committee,  as  follows: 
president — Lt.  Col.  Frederick  K.  Nich¬ 
ols,  ADC;  vice-presidents  —  Lt.  Cdr. 
James  M.  Blakeman,  USN,  CONAD; 
Byron  E.  Thady,  Mountain  States  Tele¬ 
phone  and  Telegraph  Co.;  John  M. 
McMenomey,  Philco  Corporation;  sec¬ 
retary — Maj.  Harvey  I.  Mellion,  ADC; 
treasurer — Capt.  Arthur  A.  Fox,  ADC. 

Guest  speaker  of  the  evening  was  Don 
Cline,  Public  Relations  Division,  Moun¬ 
tain  States  Telephone  and  Telegraph 
Company,  who  presented  a  lecture- 
demonstration  on  microwave  relay, 

San  Francisco 

On  August  25th,  the  officers  and  di¬ 
rectors  of  the  chapter  held  a  special 
luncheon-meeting  at  the  San  Francisco 
Naval  Shipyard  Officers’  Club,  with  Na¬ 
tional  President  George  W.  Bailey  the 
guest  of  honor. 

President  Bailey  spoke  of  the  origin 
and  steady  growth  of  the  AFCEA  and 
pointed  out  the  many  benefits  derived 
from  maintaining  <Jose  liaison  between 
the  members  of  the  Armed  Forces  and 
those  in  industry  who  have  joint  inter- 
{Continued  on  page  63) 


Representatives  of  Prodelin,  Inc.,  AFCEA  group  member  company,  are  pictured  with  Now 
York  Chapter's  guest  speaker  Austin  S.  Cooley,  Executive  Vice  President  of  Times  Facsimile 
Corp.,  and  Allen  E.  Wharton,  chapter  president.  Left  to  right  are:  L.  A.  Bondon,  Prodelin 
president,  Mr.  Cooley,  Col.  Wharton,  R.  G.  Maddox  and  A.  L.  Ulmann. 
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★  CUT  CORES,  Types  C  and  E 


ir  TOROIDAL  CORES,  Cased 
and. Uncased 


.00025".  Bobbin  cores  are  made  from 
tape  .001"  to  .00012  5"  thick. 

SIZES:  Cores  weighing  from  a  fraction 
of  a  gram  to  many  hundreds  of  pounds 
can  be  supplied.  Toroidal  cores  are 
made  in  27  standard  sizes  with  nylon 
cases.  Types  **C"  and  *’E”  cut  cores  are 
made  in  a  total  of  530  standard  sizes. 
Many  special  sizes  and  shapes  of  both 
gapless  and  cut  cores  are  manufactured 
for  unusual  requirements.  •  Let  us 
work  with  you. 

W&D  5818 


MATERIALS:  Deltamax,  4-79  Mo- 
Permalloy,  Supermalloy,  Mumetal, 
4750,  Monimax,  Silectron,  Permendur; 
all  are  available  for  tape  wound  core 
applications.  The  choice  of  material 
will  depend  upon  the  specific  proper¬ 
ties  required. 

GAUGES:  The  following  standard  tape 
thicknesses  are  available  for  Arnold 
tape  wound  cores  in  most  of  the  mag¬ 
netic  materials  mentioned  above: 
.012",  .004",  .002",  .001",  .0005",  or 


i^t  us  help  you  with  your  core  re¬ 
quirements  for  Pulse  and  Power 
Transformers,  3-Phase  Transformers, 
Magnetic  Amplifiers,  Current  Trans¬ 
formers,  Wide-Band  Transformers, 
Non-Linear  Retard  Coils,  Reactors, 
Coincident  Current  Matrix  Systems, 
Static  Magnetic  Memory  Elements, 
Harmonic  Generators,  etc. 


Write  for  Bulletins: 

★  SC- 107 — Cut  Cores,  Types  C  anc 

★  TC-IOIA — ^Toroidal  Cores,  case 
and  uncased 

★  TC-108 — Bobbin  Cores 

ADDRESS  DEPT.  S-511 


$UB$i0iAI(Y  or  STiri  CORPOfeATiOM 

General  Of|^  A  fimt:  Marengo,  llllnob 
DISTRICT  SALE  .  New  York:  350  Rftb  Ave. 

Lo$  Angeles:  3450  Boston:  200  Borkeley  St. 
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ests  in  the  fields  of  communications, 
electronics  and  photography.  He  also 
reported  on  the  current  activities  of  the 
association  in  carrying  out  its  aims  and 
objectives. 

During  the  meeting,  Col.  Steven  S. 
Cerwin,  new  Sixth  Army  Signal  Officer, 
was  appointed  to  the  chapter’s  board  of 
directors  to  replace  Col.  Ariel  B.  Cooper 
who  has  been  transferred. 

The  San  Francisco  Examiner  opened 
its  doors  to  the  chapter  members  on 
September  29th  to  give  them  an  idea  of 
what  it  takes  to  get  out  an  evening  edi¬ 
tion.  The  tour  through  the  newspaper 
plant  included  a  visit  through  all  de¬ 
partments  from  copy  room  to  whirling 
presses  and  was  acclaimed  by  all  as 
being  one  of  the  most  interesting  meet¬ 
ings  the  chapter  had  enjoyed. 

Prior  to  the  tour,  the  members  and 
guests  met  at  the  Camille  Restaurant 
for  a  social  hour  and  dinner. 


Scott-St.  Louis 

Some  eighty  members  and  guests 
gathered  at  Scott  Air  Force  Base  on 
September  9th  for  a  base  tour  and  a 
dinner-meeting  at  which  Brig.  Gen.  Al¬ 
vin  L.  Pachynski,  Deputy  Director  of 
Communications-Electronics,  U  S  A  F, 
spoke  on  “Industry-Military  Teamwork 
in  Communications-Electronics.” 

During  the  course  of  the  tour,  the 
group  visited  facilities  of  the  85th 
Fighter  Interceptor  Squadron  where 
pilots  demonstrated  an  alert  “scram- 
l)le.”  This  squadron  is  charged  with 
the  protection  of  the  St.  Louis  area  in 
the  event  of  enemy  attack  by  air. 

Other  points  of  interest  covered  dur¬ 
ing  the  tour  were  the  Air  Force  Com¬ 
munications  Schools  where  airmen  and 
officer  students  study  the  principles  of 
radio  equipment  repair.  The  guests 
also  saw  some  of  the  newest  Air  Force 
radar  equipment. 

At  the  Officers’  Club,  where  the  din¬ 
ner-meeting  was  held,  the  AFCEA  con¬ 
tingent  was  greeted  by  Brig.  Gen. 
Wentworth  Goss,  Commanding  General, 
Scott  Air  Force  Base.  Following  a  wel¬ 


come  by  Chapter  President  Harry  L. 
Cooper,  the  members  heard  an  up-to- 
date  report  on  AFCEA  affairs  by  Col. 
George  P.  Dixon,  National  Executive 
Vice  President. 

“ABC’s  of  the  FCC”  was  the  title  of 
a  talk  by  Col.  H.  P.  Niedermeyer,  USAF 
(Ret.),  Chief,  St.  Louis  Field  Office, 
Federal  Communications  Commission, 
at  the  October  7th  meeting. 

Colonel  Niedermeyer  presented  a 
thorough  coverage  of  the  history,  or¬ 
ganization,  operation  and  function  of 
the  FCC,  and  conducted  a  question  and 
answer  session  at  the  conclusion  of  his 
talk. 

Seattle 

Regular  monthly  dinner-meetings 
were  resumed  on  September  14th  at 
the  Seattle  ’Elks  Club.  The  program 
subject  was  the  transmission  of  radio 
frequencies  over  cables,  presented  by 
M.  K.  Widdekind  and  Gordon  Leach  of 
the  M.  K.  Widdekind  Company  of 
Seattle. 


The  specific  application  discussed 
was  distribution  of  TV  signals  over  ca¬ 
ble  from  a  common  receiving  location 
in  communities  where  signals  cannot 
be  received  directly  by  the  individual 
residents.  It  was  stated  that  alternate 
channels  can  be  distributed  over  the 
system  at  high  levels — if  adjacent  chan¬ 
nels  are  used,  they  must  be  transmitted 
at  low  level.  Amplifiers,  equalizers, 
branching  units  and  various  accessory 
units  used  in  the  system  were  described 
and  shown.  The  equipment  used  in  the 
demonstration  was  manufactured  by 
the  Blonder-Tongue  Laboratories,  Inc. 
of  Westfield,  N.  J. 

South  Texas 

Randolph  Air  Force  Base  Officers’ 
Club  was  the  scene  of  the  August  16th 
chapter  meeting  which  was  preceded 
by  a  social  hour  and  dinner.  Brig.  Gen. 
J.  W.  Persons,  Wing  Commander,  was 
host  and  welcomed  the  members  and 
guests  to  the  base. 

An  interesting  program  was  present¬ 
ed  by  Wing  Operations  which  included 
a  discussion  of  the  mission  of  Randolph 


Air  Force  Base  and  a  visit  to  the  flight 
line  for  a  display  of  the  latest  types  of 
jet  aircraft  usedj)y  the  Air  Force. 

The  chapter  took  part  in  several  ac¬ 
tivities  during  the  month  of  September. 
On  the  20th,  a  tour  was  made  of  the  long 
distance  facilities  of  the  Southwestern 
Bell  Telephone  Company  in  San  An¬ 
tonio;  and  on  the  29th,  chapter  mem¬ 
bers  visited  the  display  of  new  Signal 
Corps  communications  equipment  at 
Fort  Sam  Houston,  which  included  new 
field  telephone  systems,  switchboards, 
carrier  apparatus,  attended  and  unat¬ 
tended  repeaters,  radio  equipment  and 
teletypewriter  systems. 

Southern  California 

To  develop  the  relationship  between 
its  photographic  and  electronics  groups, 
the  chapter  featured  an  elaborate  pres¬ 
entation  by  the  Lookout  Mountain  Lab¬ 
oratory  of  the  Air  Force  Motion  Picture 
Service  at  its  October  4th  meeting. 

Report  of  the  meeting  had  not  beei. 
received  as  Signal  went  to  press. 

Southern  Connecticut 

Chapter  members  and  guests  kicked 
off  the  fall-winter  series  of  monthly 
meetings  on  September  15th  with  an 
informal  get-together  which  featured  a 
talk  on  “The  Place  of  the  Independent 
Research  Laboratory  in  Industry  and 
Defense”  by  Lincoln  Thompson,  Vice 
President  of  Raymond  Engineering 
Laboratories.  The  subject  prompted 
considerable  audience  interest  and  dis¬ 
cussion. 

Mr.  Thompson  reported  that  $4  bil-  ' 
lion  was  spent  in  1954  on  basic  re¬ 
search;  of  this  $600  million  was  sublet 
to  outside  non-captive  laboratories  doing 
up  to  $9  million  business  and  on  the 
average  $2  million  per  year.  Due  to  the 
increasing  complexity  of  engineering 
development,  particularly  in  defense 
applications,  the  importance  of  the  in¬ 
dependent  engineering  laboratory  is 
helpful  with  reference  to  (a)  peak  engi¬ 
neering  loads,  (b)  specialized  engineer¬ 
ing,  (c)  more  efficient  production,  (d) 
product  modification.  Mr.  Thompson 
pointed  out  that  the  independent  engi¬ 
neering  laboratory  goes  beyond  the  field 
of  consulting  by  assuming  responsibil¬ 
ity  for  completion  of  the  project  just  as 
an  integral  part  of  the  engineering  de¬ 
partment  of  the  contractor. 

The  typical  laboratory,  the  speaker 
said,  has  facilities  for  research  and  de¬ 
velopment,  model  making,  and  produc¬ 
tion.  About  one-half  of  the  value  of 
Service  contracts  is  in  research  and 
development,  the  other  half  in  produc¬ 
tion.  On  civilian  end-use  jobs,  nearly 
all  of  the  billing  is  for  research  and 
development. 

Col.  Edgar  Love,  chapter  president, 
directed  the  meeting  and  reported  on 
the  past  national  convention.  Member¬ 
ship  Chairman  I.  T.  Shapiro  emphasized 
the  mutual  benefits  of  renewals  and 
asked  for  assistance  through  personal 
contacts  in  lining  up  membership  pros¬ 
pects. 

Sidney  L.  Rosenberg,  co-chairman  of 
{Continued  4in  page  66) 


Newly  insfalled  officers  of  the  Rocky  Mountain  Chapter  (I  to  r)  are:  Ma|.  Harvey  I.  Mellion, 
secretary;  Lt.  Cdr.  James  M.  Blakeman,  2nd  vice  president;  Brig.  Sen.  Haskell  E.  Neal,  out¬ 
going  president;  Lt.  Col.  Frederick  K.  Nichols,  new  president;  John  M.  McMenomey,  3rd 
vice  president,  and  Capt.  Arthur  A.  Fox,  treasurer. 
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these  high-speed  air  battles 


Guns  that  aim 
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The  pilot  guides  the  plane;  the 
electronic  system  of  the  A-4  fire- 
control  unit  tracks  the  target,  day 
or  night,  for  automatic  fire  con¬ 
trol  of  guns,  bombs  or  rockets — 
giving  the  pilot  more  time  to  con¬ 
centrate  on  fiying  a  streaking  jet. 
The  electronic  systems  built  by 
Delco  Radio  play  a  vital  part  in 
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AN/TRC-32  transportable 
control  towers  for 
airfields. 
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R-390  all-purpose 
receiver  for  the 
Army  Signal  Corps. 


Delco  Radio’s  experience  and  manufacturing 
skill  are  contributing  to  the  low-cost  produc¬ 
tion  of  radio,  radar  and  electronic  systems  for 
military  equipment. 

Delco  Radio  has  at  its  command  the  largest 
integrated  manufacturing  facilities  in  the 
electronic  field,  so  that  it  is  able  to  produce 
from*  raw  materials  to  finished  product,  more 
economically  than  ordiiiary  assembly  sub¬ 
contractors. 


This  “under  one  roof”  manufacturing  offers 
purchasers  still  other  advantages— coordinated 
scheduling,  uniform  product  quality,  and  on- 
time  delivery. 

Delco  Radio  is  ready  now.  For  low-cost  on- 
time  production  of  electronic  systems  of  high 
uniform  quality,  see  Delco  Radio. 


T-38  SkySweeper, 
self-aiming  anti-air¬ 
craft  gun. 


CHAPTER  NEWS 


the  chapter’s  Civil  Defense  committee, 
was  applauded  for  his  work  in  connec¬ 
tion  with  the  setting  up  and  maintain¬ 
ing  of  communications  after  the  Diane 
Hurricane  flood  disaster.  Mr.  Rosen¬ 
berg,  radio  officer  for  Civil  Defense  in 
New  Haven,  had  been  appointed  Deputy 
Director  of  Civil  Defense  by  the  Mayor 
of  New  Haven  and  spent  two  weeks’  full 
time  duty  coordinating  communications 
and  activities  throughout  the  flood  area, 
particularly  in  Waterbury  and  Winsted. 
He  supervised  the  construction  of  com¬ 
munications  equipments  and  the  re¬ 
vamping  of  transmitters  borrowed  from 
radio  hams.  Mr.  Rosenberg  is  with  the 
Signal  Corps  Supply  Agency  and  was 
on  two-week  leave  of  duty  to  permit  his 
full-time  participation  in  this  emer¬ 
gency  activity. 

Southern  Virginia 

Lt.  Col.  Melvin  M.  Lawson,  Hq. 
CONARC,  Fort  Monroe,  was  elected 
president  at  the  chapter’s  annual  elec¬ 
tions  on  August  20th.  The  other  new 
officers  are:  vice-presidents  —  William 
W.  Beerbower,  Post  Signal  Div.,  Fort 
Eustis;  Samuel  A.  Benson,  Philco 
Corp. ;  J.  Rhodes  Mitchell,  Chesapeake 
&  Potomac  Telephone  Co.;  Cdr.  Charles 
B.  Murray,  Hqs.  Fifth  Naval  District; 
and  Lt.  Col.  Gilbert  M.  Payne,  C.  D. 
Gp.,  CONARC;  treasurer — Maj.  Jack 
A.  Albright.  SigSec,  CONARC;  secre¬ 
tary — Gerald  R.  Sauer,  RCA  Service 
Co.,  Inc.;  assistant  secretary — Frank  H. 
Jeys,  Philco  Corp. 

The  dinner-meeting  was  held  in  the 
Williamsburg  Room  of  the  Langley  Air 
Force  Base  Officers  Club,  with  fifty-six 
members  and  guests  present.  The  pro¬ 
gram  feature  was  the  General  Electric 
film  “A  is  for  Atom,”  which  was  found 
to  be  most  informative  and  interesting. 

Tinker -Oklahoma  City 

On  October  10th,  the  chapter  joined 
with  the  American  Institute  of  Elec¬ 
trical  Engineers  and  the  Institute  of 
Radio  Engineers  in  sponsoring  a  lec¬ 
ture-demonstration  on  “The  Principles 
of  Color  Television”  by  Cyril  N.  Hoyler, 
Manager,  Technical  Relations  for  the 
David  Sarnoff  Research  Center  of  RCA. 


Shown  at  Scoft-St.  Louis  Chapter's  September  meeting  are  (I  to  r):  Col.  Gomer  Lewis, 
Dir.  C&E,  Hqs  ATC;  Col.  George  P.  Dixon;  Chapter  President  Harry  L.  Cooper;  Brig.  Gen. 
Alvin  L.  Pachynski,  Deputy  Director  of  Communications-Electronics,  USAF,  principal  speaker, 
and  John  M.  Black,  Operating  Vice  President,  Southwestern  Bell  Telephone  Co. 


Mr.  Hoyler  traced  the  history  of 
color  television  and  referred  to  some 
of  the  early  technical  advances  which 
are  significant  today.  He  illustrated 
the  principles  of  color  formation  perti¬ 
nent  to  television  and  described  ways 
in  which  a  color  television  signal  may 
be  transmitted.  A  simultaneous  color 
television  system  produces  high  quality 
pictures  but  does  not  meet  the  require- 
rements  of  a  6-mc.  channel  and  com¬ 
patibility  with  the  black  and  white  sys¬ 
tem.  Discussion  revealed  how  the  basic 
simultaneous  system  was  modified  to 
meet  these  requirements  through  more 
efficient  use  of  the  video  channel  and 
by  taking  into  account  the  character¬ 
istics  of  human  color  vision. 

The  meeting  was  held  in  the  audi¬ 
torium  of  the  YWCA,  Oklahoma  City, 
and  drew  an  attendance  of  150  persons. 
Col.  S.  A.  Mundell,  first  vice-president 
of  the  Tinker-Oklahoma  City  Chapter, 
presided  for  the  AFCEA. 

Tokyo 

The  chapter’s  opening  meeting  of  the 
fall  season  was  scheduled  for  October 
13th  with  the  Navy  as  host  at  Yokosuka 
Naval  Station.  Principal  speaker  at  the 
luncheon  was  Admiral  Robert  F.  Hic¬ 
key,  Chief  of  Staff,  Commander  Naval 
Forces  Far  East. 

(Details  of  meeting  had  not  been 
received  as  Signal  went  to  press.) 


Prior  to  the  Scott-St. 
Louis  dinner-meet¬ 
ing  on  September 
9th,  members  and 
guests  were  con¬ 
ducted  on  a  tour  of 
Scott  Air  Force 
Base.  Here  a  group 
watches  T/Sgt.  Jack 
E.  Binkerd,  an  in- 
structor  in  the 
Ground  Radio  Train¬ 
ing  Branch  of  the 
Air  Force  Commu¬ 
nications  School, 
demonstrate  the  op¬ 
eration  of  a  Globe- 
corn  Transmitter. 


Washington 

A  crowd  of  three  hundred  and  fifty 
persons  turned  out  for  the  chapter’s 
opening  meeting  of  the  fall  on  October 
6th  to  hear  Capt.  Rawson  Bennett, 
USN,  Assistant  Chief,  Bureau  of  Ships, 
Electronics,  present  a  special  report  on 
the  USS  ForrestaL  Captain  Bennett’s 
report  was  of  such  interest  to  the  Wash¬ 
ington  group  that  it  is  printed  on  page 
34  of  this  issue  for  the  benefit  of  all 
AFCEA  members. 

The  luncheon-meeting  was  held  in 
the  spacious  new  ballroom  of  the  Wil¬ 
lard  Hotel  where  there  are  ample  facili¬ 
ties  to  take  care  of  the  ever-increasing 
attendance  at  these  Washington.  Chap¬ 
ter  meetings. 

Distinguished  guests  at  the  head  ta¬ 
ble  were:  Rear  Adm.  Richard  M.  Watt, 
Jr.,  Chairman,  Naval  Industrial  Plant 
Review  Board;  Rear  Adm.  H.  C.  Bru¬ 
ton,  Director  of  Naval  Communications; 
Rear  Adm.  Armand  M.  Morgan,  Asst. 
Chief,  Bureau  of  Ships  for  Ship  Design 
and  Research;  Rear  Adm.  Bernard  E. 
Manseau,  Deputy  and  Asst.  Chief,  Bu¬ 
reau  of  Ships;  Rear  Adm.  R.  E.  Dixon, 
Asst.  Chief,  Research  and  Development, 
Bureau  of  Air;  Rear  Adm.  Frederick  R. 
Furth,  Chief  of  Naval  Research;  Rear 
Adm.  A.  G.  Mumma,  Chief,  Bureau  of 
Ships;  Capt.  G.  T.  Mundroff,  Acting 
Vice  Chief,  Office  of  Naval  Materiel; 
Capt.  Robert  B.  Kelly,  Chief,  Standards 
and  Curriculum,  Bureau  of  Personnel; 
Capt.  Peter  V.  Colmar,  Chief,  Elec¬ 
tronics  Division,  U.  S.  Coast  Guard. 


Chapter  ISews  Deadline 

Chapter  secretaries  and  pub¬ 
licity  chairmen  please  note  that 
the  deadline  for  Chapter  News 
is  the  6th  of  the  month  preced¬ 
ing  the  first  named  month  of 
each  issue — i.e.,  December  5th 
for  the  January-February  issue, 
etc. 

Therefore,  to  have  your  news 
appear  in  the  earliest  possible 
issue  of  SIGNAL,  please  send 
in  your  material  promptly. 
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PROBLEMS  GRAVITY 


Interested  in  it?  So  are  we! 

For  part  of  the  work  in  advanced  design  at  Martin 
includes  an  overall  search  into  the  basic  laws  of  the 
universe— probing  the  unknown  in  every  field  that 
relates  to  airborne  systems. 

As  a  result  of  this  far-reaching  program  of  ex¬ 
ploration— which  includes  the  establishment  of  an 
independent  laboratory  for  pure  and  advanced  re¬ 


search-exciting  new  long-range  developments  have 
created  exceptional  opportunities  at  Martin  on  proj¬ 
ects  of  the  highest  priority  and  importance. 

Opportunities  such  as  these  are  an  engineer’s 
dream ! ...  If  you  are  one  of  the  many  creative  engi¬ 
neers  who  are  lost  in  large  organizations,  anchored 
to  static,  non-creative  jobs  —  ceiling  zero,  visibility 
zero  —  you’d  do  well  to  look  into  the  Martin  story. 
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ITEMS  OF  INTEREST 

From  Government  Industry  and  the  Services 

T - 


Aromatic  Air  Defense 
Through  Electronic  Brain 

Planes  equipped  with  an  electronic 
brain  have  shifted  aerial-combat  ad¬ 
vantage  from  the  offense  to  the  de¬ 
fense,  it  was  revealed  recently  when 
the  Hughes  Aircraft  Company  un¬ 
veiled  its  new  electronic  fire  control 
system  developed  for  the  Air  Force. 

Every  interceptor  plane  in  Ameri¬ 
ca  and  Canada  in  the  Air  Force 
Continental  Defense  Command  is 
equipped  with  this  fire  control  sys¬ 
tem.  The  brain’s  radar  equipment 
picks  up  the  enemy  plane,  puts  the 
defending  interceptor  on  target,  auto¬ 
matically  fires  when  it  is  within 
range,  and  then  returns  the  defend¬ 
ing  aircraft  to  its  base. 

The  system,  which  combines  radar 
receiver-transmitter  equipment  with 
a  computer,  is  synchronized  with  the 
plane’s  controls,  and  armament  oc¬ 
cupies  only  29  cubic  feet  when  in¬ 
stalled. 

HUMAN  VOICE  BROADCASTS  ITSELF 

The  human  voice  has  been  put  to 
work  at  the  Signal  Corps  Engineer¬ 
ing  Laboratories  and  made  to  radio 
broadcast  itself. 


Speech  waves  sent  out  by  the  Signal  Corps' 
voice-run  radio  are  studied  on  a  scope  by 
George  Bryan,  designer  of  the  experimental 
device. 

Only  the  natural  sound  waves 
themselves  are  needed  to  power  a 
radio  transmitter  small  enough  to  fit 
inside  a  telephone  mouthpiece.  As 
long  as  the  sender  speaks,  the  radio 
works  and  his  voice  is  broadcast. 

This  new  device  does  not  need  any 
added  power  such  as  ordinary  radios 
get  from  batteries  or  other  sources. 
A  unique  technique  using  a  single 
transistor  and  matched  circuit  makes 
it  possible  for  the  new  transmitter  to 


harness  the  speaking  voice. 

Still  an  experimental  device,  this 
transmitter,  which  could  be  produced 
for  about  $20.00,  has  already  broad¬ 
cast  the  voice  more  than  600  feet. 
With  higher  radio  frequencies  and 
matched  antenna,  the  distance  is  ex¬ 
pected  to  increase  up  to  a  mile. 

Further  development  is  also  ex¬ 
pected  to  lead  to  a  companion  radio 
receiver  weighing  only  three  ounces 
to  be  powered  by  the  same  voice 
energy.  This  would  be  built  up  and 
stored  in  the  set  when  sending,  and 
later  used  for  receiving. 

Although  not  yet  ready  for  a  sol¬ 
dier’s  use  on  the  battlefield,  the  new 
device  with  added  refinement  may 
greatly  benefit  both  civilian  and  mili¬ 
tary  users.  With  no  need  for  bat¬ 
teries,  size  and  weight  of  Army 
walkie-talkies  and  hand-held  tactical 
radios  could  be  cut  in  half  and  per¬ 
manently  sealed  in  plastic  containers  ^ 
to  keep  out  dirt  and  moisture. 

Printing  Telegraph 
Signal  Normalizer  Developed 

A  new  device  called  a  Printing 
Telegraph  Signal  Normalizer  has 
been  developed  recently  by  the  De¬ 
partment  of  Defense. 

This  device  makes  possible  the 
transmission  of  time-synchronous 
tele-printer  signals  through  a  chan¬ 
nel  of  time-synchronous  radio  or 
cable  multiplex  without  requiring 
mutual  synchronization  between  the 
two  systems. 

In  time-synchronous  teleprinter 
systems,  the  speed  of  the  receiving 
teleprinter  is  continuously  governed 
by  a  frequency  standard  the  rate  of 
which  is  corrected  against  drift  by  a 
servo  that  senses  the  average  char¬ 
acter  rate  of  the  received  signals. 
Therefore,  the  multilation  of  a  single 
traffic  pulse  has  negligible  effect  on 
the  speed  of  the  receiving  tele-printer 
and  fewer  garbles  occur. 

Another  important  advantage  of 
time-synchronous  teleprinter  systems 
is  that  they  preserve  the  character 
count;  that  is,  the  receiving  equip¬ 
ment  functions  precisely  as  many 
times  per  hour  as  does  the  trans¬ 
mitting  equipment,  regardless  of  cir¬ 
cuit  noise  or  circuit  failure. 

Two  versions  of  the  Printing  Tele¬ 
graph  Signal  Normalizer  have  been 


developed.  The  TSEC/HW-1  is  an 
electro-mechanical  device  occupying 
about  26  inches  of  rack  space.  The 
TSEC/HW-2  is  a  wholly  electronic 
device  occupying  about  24  inches  of 
rack  space. 

AUTOMATION  DISCUSSED  BEFORE 
CONGRESSIONAL  COMMIHEE 

Two  representatives  of  the  elec¬ 
tronics  industry  recently  appeared 
before  the  Subcommittee  on  Economic 
Stabilization  of  the  Joint  Congres¬ 
sional  Committee  on  the  Economic 
Report. 

Don  G.  Mitchell,  Chairman  and 
President  of  Sylvania  Electric  Prod¬ 
ucts  Inc.,  and  Robert  C.  Tait,  Presi¬ 
dent  of  Stromberg-Carlson  Co.,  Di¬ 
vision  of  General  Dynamics  Co., 
reached  the  conclusion  that  applica¬ 
tion  of  automation  techniques  must 
be  increased.  They  emphasized  that 
automation  will  enable  future  Ameri¬ 
can  industry  to  produce  goods  for  an 
expanding  population  with  higher 
purchasing  power. 

Mr.  Mitchell  reported  that  produc¬ 
tion  for  half  the  yearly  requirements 
for  radios  could  probably  be  met  by 
a  fully  automatic  assembly  line  oper¬ 
ated  on  an  eight-hour  day  but,  all 
sets  would  be  alike  and  would  meet 
with  consumer  resistance.  Demand 
for  different  styles  and  types  of  re¬ 
ceivers  tends  to  confine  automatic 
assembly  to  common  components  and 
sub-assemblies  used  in  different  style 
receivers.  He  also  stated  that  the  ad¬ 
vances  in  automatic  assembly  tech¬ 
niques  of  the  tube  industry  have 
resulted  in  higher  quality  products. 

Mr.  Tait  reminded  the  group  that 
“we  need  to  be  more  concerned  about 
the  availability  of  human  engineer¬ 
ing  talent  than  we  need  be  about  the 
impact  of  automation.” 

Work  Begins  on  Project  Vanguard 

Project  Vanguard  is  the  name  as¬ 
signed  to  the  scientific  satellite  proj¬ 
ect  previously  announced  this  year 
to  conduct  upper  atmosphere  research 
during  the  forthcoming  International 
Geophysical  Year,  July,  1957-Decem- 
ber,  1958. 

The  Glenn  L.  Martin  Company  of 
Baltimore,  builders  of  the  Viking 
rocket  for  the  Navy,  has  been  awarded 
{Continued  on  page  70) 


68 


SIGNAL,  NOVEMBER-DECEMBER,  1955 


motorola  microwave 


ECONOMICAL  ...  the  most  economical 
type  of  multi-channel  communication. 

EASY  TO  EXPAND... channels  can  be 
inexpensively  added. 

WEATHERPROOF  ...  the  most  reliable  in 
snow,  ice,  rain,  and  high  winds. 

VERSATILE  .  .  .  spans  rivers,  swamps, 
mountains,  and  city  streets  with  ease  and  is 
virtually  unlimited  in  length. 

I*RIVATE  . . .  owner  has  complete  control 
over  communications  at  ail  times,  and  narrow 
beam  assures  private  communication. 


The  dynamic  power  utility  industry  is  increasing  the  emphasis  on  automation, 
data  transmission,  and  centralized  control  to  obtain  better  protection  of  personnel 
and  property,  better  service,  and  more  efficient  operation — and  microwave  is 
providing  the  necessary  communications.  Motorola  microwave  systems  are 
transmitting  intelligence  via  telephone,  telegraph,  teletypewriter,  telemeter, 
supervisory  control,  facsimile,  television  and  many  other  devices. 

Thousands  of  miles  of  Motorola  microwave  systems  have  been  working 
dependabl3'  over  the  years  in  the  power  utility  industry.  This  acceptance  and 
experience  means  engineering  and  production  ^*know  how” -equipment  which 
performs  better,  lasts  longer,  and  costs  less  to  maintain.  These  extra  dividends 
repeatedly  appear  in  operational  record?  of  Motorola  microwave  users. 

Partial  list  of  systems  operating  in  the  power  utility  industry  / 


Bonneville  Power  Administration 
Brazos  Electric  Power  CO'Op. 
Central  Illinois  Public  Service  Co. 
Cleveland  Electric  Illuminating  Co. 
Dayton  Power  and  Light  Co. 

East  Kentucky  RECC* 

Idaho  Power  Co.* 


Illinois  Power  Co. 

Kansas  Power  and  Light  Co.* 
Kentucky  Utilities  Co. 

Middle  South  Utilities  Co. 

Modesto  irrigation  District 
Northern  Indiana  Public  Service  Co.* 
North  West  Electric  Power  Coop. 


Ohio  Power  Co. 

f 

Pacific  Power  and  Light  Co. 

Puerto  Rico  Water  Resources  Authority,,  «^i 
San  Antonio  Public  Service  Board  ^  ^ 

Southern  California  Edison  Co. 

Southern  Counties  Gas  Co.  i, 

Texas  Electric  Service  Co. 

*Under  Construction 


THE  COMPLETE  SUPPLIER  OF  RADIO  COMMUNICATI^ 

motorof^ 


Motorola  Communications  &  Electronics,  Inc.,  4501 


a 


tm 


MODEL 

S-5-A 


Size : 

13'’ X  ItVi'x  \4Vt" 


ANOTHER  EXAMPLE  0F~~C!^£«/7Ziz>z  PIONEERING... 

The  LAB  PULSESCOPE .  model  S-5-A,  is  a  JANized  (Gov’t  Model  No. 
OS-26)  compact,  wide  band  laboratory  oscilloscope  for  the  study  of  all 
attributes  of  complex  waveforms.  The  video  amplifier  response  is  up  to  11 
MC  and  provides  an  equivalent  pulse  rise  time  of  0.035  microseconds.  Its 
0.1  volt  p  to  p/inch  sensitivity  and  0.55  microsecond  fixed  delay  assure  por¬ 
trayal  of  the  leading  edge  when  the  sweep  is  triggered  by  the  displayed  signal. 
An  adjustable  precision  calibration  voltage  is  incorporated.  The  sweep  may 
be  operated  in  either  triggered  or  repetitive  modes  from  1.2  to  120,000 
microseconds.  Optional  sweep  expansion  of  10  to  1  and  built-in  markers  of 
0.2,  1,  10,  100,  and  500  microseconds,  which  are  automatically  synchronized 
with  the  sweep,  extend  time  interpretations  to  a  new  dimension.  Either 
polarity  of  the  internally  generated  trigger  voltage  is  available  for  synchro¬ 
nizing  any  associated  test  apparatus.  Operation  from  50  to  400  cps  at  115 
volts  widens  the  field  application  of  the  unit.  These  and  countless  addi¬ 
tional  features  of  the  LAB  PULSESCOPE  make  it  a  MUST  for  every 
electronic  laboratory. 


WATERMAN  PRODUCTS  CO.,  INC. 

PHILADELPHIA  25,  PA. 

CAUt  ADDUSS,  POKfTSCOPf  WATERMAN  PRODUCTS  INCLUDE 


$*4.C  SAR  PULSESCOPE® 

S-5-A  LAB  PULSESCOPE 
S-6-A  BROADBAND  PULSESCOPE 
S-ll-A  INDUSTRIAL  POCKETSCOPE4 
S-12.B  JANIxod  RAKSCOPE® 
S-U-A  HIGH  GAIN  POCKEJSCOPE 
S.14.B  WIDE  BAND  POCKETSCOPE 
TWIN  TUBE  POCKETICOPB 
^Colliock 
Att*clal«cl 


ITEMS  OF  INTEREST 

the  prime  contract  for  a  major  pari 
of  the  project,  the  rocket  launching 
vehicle.  The  General  Electric  Com* 
pany  will  supply  the  rocket  motor 
which  will  be  used  in  the  first  stagr 
of  the  launching  vehicle,  and  other 
important  portions  of  the  launching 
vehicle  will  come  from  different 
companies. 

Although  the  exact  shape  and  size 
of  the  satellite  itself  have  not  yet  been 
determined,  it  will  be  large  enough  to 
contain  a  number  of  instruments  and 
to  be  tracked  from  the  ground  by 
optical  and  radio  devices. 

The  Defense  Department’s  partici¬ 
pation  in  Project  Vanguard  will  be 
accomplished  as  a  joint  Army-Navy- 
Air  Force  program  under  Navy  man¬ 
agement. 

IONOSPHERIC  SCATTER  PERMITS 
LONG  DISTANCE  COMMUNICATIONS 

A  phenomenon  known  as  forward 
propagation  by  ionospheric  scatter 
(FPIS)  permits  reception  of  direc¬ 
tional  signals  over  distances  between 
500  and  1,500  miles. 

Because  of  the  increased  interest 
in  the  Arctic  and  far  North,  and  be¬ 
cause  it  has  been  heretofore  impossi¬ 
ble  to  establish  radio  service  in  these 
regions  with  high  or  low  frequency 
techniques,  the  use  of  ionospheric 
scatter  becomes  a  necessity. 

Although  much  of  the  information 
is  still  classified,  the  Air  Force  has 
recently  released  information  about 
Project  Bitter  Sweet. 

An  Air  Force  project  completed  in 
1953,  Project  Bitter  Sweet  is  a 
four-channel  duplex  radio  teletype 
system  linking  Loring  AFB,  Maine, 
with  Thulo  AFB,  Greenland,  via  re¬ 
lays  at  Goose  Bay,  Labrador,  and 
Sondrestrom,  Greenland.  Perform¬ 
ance  of  the  scatter  technique  in  this 
system  has  indicated  that  it  will  be 
extended  over  other  communication 
routes. 

Project  Bitter  Sweet  was  engi-  - 
neered  by  the  National  Bureau  of 
Standards,  and  the  equipment  was 
installed  by  Page  Communications 
Engineers,  Inc.,  of  Washington,  D.  C. 

A  high  degree  of  reliability  and 
conservation  of  frequencies  are  the 
tremendous  advantages  of  communi¬ 
cation  by  ionospheric  scatter. 

Although  engineers  feel  that  the 
potentialities  of  FPIS  have  not  yet 
been  fully  explored,  the  importance 
of  this  technique  is  attested  to  by  the 
October  special  issue  of  the  Proceed¬ 
ings  of  the  IRE  on  scatter  propaga¬ 
tion. 

{Continued  on  page  72) 


70 


SIGNAL,  NOVEMBER-DECEMBER,  I95E> 


and 

the 

uni- 

the 

yet 

ince 

the 

eed- 

aga- 


I95E> 


Business  tragedy  .  .  .  she  just  hung  up 


on  the  firm’s  best  customer! 
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This  is  an  ingenious  combination  of  electrical 
relays,  a  power  supply  and  the  telephone  instru¬ 
ment  shown  at  the  left — a  desk-type  with  six 
special  keys  on  it.  Anybody  with  such  a  'phone 
can  originate  or  answer  "outside"  calls,  hold 
calls  on  any  line,  intercommunicate  within  the 
premises  and  even  signal  co-workers  by  buzzer. 

The  secretary  above,  for  instance,  would  have 
answered  the  call  from  the  customer  on  Line  1, 
held  the  call  by  pressing  the  Hold  key,  used  the 
intercom  facilities  to  call  around  the  building 
and — when  she  finally  located  her  man,  he'd 
simply  pick  up  the  nearest  telephone,  press  key 
number  1  and  be  automatically  connected  with 
his  client. 

We  take  this  sort  of  pains  to  solve  the  little 
problems  of  business  efficiency.  We  have  often 
applied  the  same  ingenuity  to  problems  of 
Uncle  Sam. 


It  could  happen  to  any  secretary.  The  boss  wan¬ 
dered  off  without  telling  her  where.  Then  Mr. 
Big  called.  So  the  girl  looked  for  her  boss  in 
three  other  offices,  returning  each  time  to  report. 
Then,  as  she  started  her  fourth  scouting  trip,  she 
unthinkingly  hung  up  the  'phone! 

Not  exactly  a  world-shaking  catastrophe,  but 
there  ought  to  be  some  way  of  avoiding  it — es¬ 
pecially  when  you  think  that  the  party  cut  off 
might  have  been  on  the  verge  of  okaying  a  really 

big  deal. 

Such  a  situation  need 
never  occur  to  you,  if  your 
business  were  located  in  a 
community  using  Strom- 
berg-Carlson  telephones,  and 
you  were  leasing  a  wonder¬ 
ful  new  development  which 
we  call  our  "6K  System." 


vr?v 


There  is  nothing  finer  than  a 

Stromberg-  Carlson' 


Radio,  TV  and 
High  Fidelity 
Equipment 


Telephones  and 
Central  Office  XY® 
Dial  Equipment 


Sound  and 
Public  Address 
Systems 


Electronic 
Products  for  our 
Armed  Forces 
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ITEMS  OF  INTEREST 


Bell  Labs  Inaugurates  Solar 
Power  for  Rural  Telephones 

On  Tuesday,  October  4,  1955,  Bell 
Telephone  Laboratories’  engineers 
switched  solar  power  into  a  new  type 
of  rural  telephone  system  using  the 
Bell  Solar  Battery  developed  by  Bell 
scientists  last  year. 

Use  of  solar  power  is  a.  part  of  ex¬ 
periments  being  conducted  near 
Americas,  Georgia,  to  develop  more 
and  better  rural  telephone  service. 

The  solar  battery  has  no  moving 
parts  or  corrosive  chemicals  and 
therefore  should  last  indefinitely. 
Excess  current  from  the  solar  unit 
not  needed  for  immediate  telephone 
use  feeds  into  a  storage  battery  which 
provides  power  at  night  and  over 
periods  of  bad  weather.  Even  in 
poor  light,  it  will  continue  to  charge 
the  storage  battery  but  at  lower 
power. 

The  new  system  uses  the  “carrier” 
principle  which  allows  several  con¬ 
versations  to  be  sent  simultaneously 
over  a  single  pair  of  wires.  Since 
each  conversation  is  sent  at  a  dif¬ 
ferent  frequency,  they  do  not  inter¬ 
fere  with  each  other. 

.  Silicon  cells  used  in  the  battery 
can  convert  as  much  as  11%  of  the 
energy  they  receive  from  the  sun 
directly  into  electrical  power — a  per¬ 
formance  comparable  to  that  of  the 
best  gasoline  and  steam  engines. 

Since  the  device  is  still  very  new, 
its  practical  future  use  is  difficult  to 
predict,  but  Bell  scientists  think  that 
it  might  be  used  economically  for 
communication  purposes  where  com¬ 
mercial  power  is  unavailable  and 
where  small  amounts  of  power  are 
sufficient. 

Air  Force  Procurement  Story 
Available  on  Film 

“The  Air  Force  Procurement  Pro¬ 
duction  Story,”  a  sound,  color  motion 
picture  on  the  buying  procedure  of 
airplanes  is  now  ready  for  release  by 
the  Air  Materiel  Command. 

Narration  and  animation,  inter¬ 
spersed  with  live  photography,  trace 
the  airplane  hu\ing  program  from  its 
inception  at  Department  of  Defense 
level,  through  the  Joint  Chiefs  of 
Staff,  to  the  Air  Research  and  De¬ 
velopment  Command  and  Air  Ma¬ 
teriel  Command  until  the  plane  is 
finally  delivered. 

Running  26  minutes,  the  picture 
gives  special  emphasis  to  the  organ¬ 
ization  of  the  Procurement  and  Pro¬ 
duction  Directorate.  A  detailed,  yet 


For  the  first  time,  the  sun  is  furnishing  power  directly  to  a  telephone  line.  A  Southern  Bell 
Telephone  Company  cable  repairman  is  shown  adjusting  the  solar-powered  device  to  pick 
up  the  prevailing  light.  It  will  furnish  power  even  in  poor  light. 


simple,  explanation  of  the  Weapons 
System  method  of  procurement  is  also 
included  in  the  picture. 

Organizations  interested  in  seeing 
the  movie  should  contact  the  nearest 
Air  Materiel  Area  or  Air  Procure¬ 
ment  District,  or  should  communi¬ 
cate  directly  with  the  Commander, 
Air  Materiel  Command,  Attention : 
Contractor  Relations  and  Industrial 
Liaison  Branch  (MCPAC)  Manage¬ 
ment  Services  Office,  Directorate  of 
Procurement  and  Production,  Wright- 
Patterson  Air  Force  Base,  Ohio. 

Recommendation  to  Standardize 
Testing  of  Electronic  Relays 

A  recommendation  that  the  Armed 
Services  Electro-Standards  Agency  be 
given  the  authority  and  personnel  to 
standardize  specifications  and  pro¬ 
cedures  for  testing  electronic  relays 
was  made  by  the  Electronic  Relays 
Industry  Advisory  Committee. 

Meeting  with  officials  of  the  Busi¬ 
ness  and  Defense  Services  Admin¬ 
istration,  U.  S.  Department  of  Com¬ 
merce,  and  other  Government  agen¬ 
cies,  industry  spokesmen  expressed 
concern  over  what  they  considered  a 
lack  of  uniform  specifications  and 
testing  procedures  for  the  three 
Services. 

A  Commitie  member  stated  that, 
in  the  absence  of  guidance  from  the 
Government,  equipment  manufactur¬ 
ers  have  established  their  own  quality 
control  requirements  for  relays.  This, 
he  added,  has  often  resulted  in  “test¬ 
ing”  much  of  the  life  out  of  a  product 
before  it  is  ever  installed  in  equip¬ 
ment. 

It  was  stated  by  a  Committee 
spokesman  that  industry  could  pro¬ 
vide  a  better  product  if  given  the  ac¬ 
tual  operating  requirements  for  re¬ 
lays  instead  of  specifications  with  un¬ 
known  safety  factors  built  into  them. 


Relay  production  capacity  repre¬ 
sents  one  of  a  group  of  studies  planned 
by  BDSA’s  Electronics  Division  in  co¬ 
operation  with  industry  and  the  De¬ 
partment  of  Defense. 

Aviation  Firm  to  Manufacturo 
Printed  Circuits 

Curtiss-Wright  Corporation  of 
Wood-Ridge,  New  Jersey,  has  been 
granted  a  license  to  manufacture 
printed  electrical  circuits  by  Tech¬ 
nograph  Printed  Electronics,  Inc., 
Tarry  town.  New  York,  holder  of 
basic  patents  for  producing  printed 
circuits. 

The  aviation  firm  thus  becomes 
the  first  major  company  in  that  in¬ 
dustry  to  use  printed  circuits  under 
license  in  the  production  of  electronic 
and  electrical  equipment  for  aero¬ 
nautical  use.  First  application  of 
printed  circuitry  is  expected  to  be  in 
the  production  of  flight  simulators. 

Because* of  the  importance  of  the 
process  in  simplifying  construction, 
improving  performance,  reducing 
cost,  and  saving  space  and  weight, 
Curtiss-Wright  will  look  into  the  ap¬ 
plication  of  printed  circuitry  in  all  of 
its  electronic  end  electrical  develop¬ 
ments  including  de-icers  for  engines 
and  the  replacement  of  hand-wired 
circuits  in  other  units. 

Signal  Corps  Interference 
Reduction  Group  Formed 

In  an  effort  to  provide  optimum 
assistance  to  the  Technical  Services 
of  the  Department  of  the  Army  and 
their  contractors,  the  Signal  Corps 
Engineering  Laboratories,  Fort  Mon¬ 
mouth,  New  Jersey,  has  established 
a  Radio  Interference  Suppression 
Group  at  the  SCEL  West  Coast  Office 
in  Pasadena,  California. 

{Continued  on  page  74) 
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WHY  THIS  SIGN 
IS  YOUR  GUIDE  TO 
FINER  TELEVISION 

RCA's  36  years'  experience 
Is  yours  to  share  in  TV— 
black-and-white  or  color 

When  the  time  comes  for  you  to  purchase 
a  TV  set  and  enjoy  the  most  fabulous 
medium  of  entertainment  ever  created 
for  the  home,  here  are  facts  that  will  help 
you  make  the  right  decision. 

To  pioneer  and  develop  television,  in 
color  as  well  as  in  black-and-white,  called 
for  a  special  combination  of  practical  ex¬ 
perience,  great  resources  and  research 
facilities  in  the  fields  of  communications 
and  electronics. 

RCA  was  well  qualified  to  do  the  job: 
EXPERIENCE:  RCA  has  been  the  recog¬ 
nized  leader  in  radio  communications 
since  its  formation  thirty-six  years  ago. 
Its  world-wide  wireless  circuits,  estab¬ 
lished  in  1919,  and  its  development  of 
electron  tubes,  laid  the  groundwork  for 
radio  broadcasting  in  1920  ...  and  the 
.first  nationwide  radio  network  in  1926. 

Radio  broadcasting  led  to  television— 
and  in  1939  RCA  made  history  by  intro¬ 
ducing  black-and-white  TV  as  a  service 
to  the  public. 

Dr.  V.  K.  Zworykin  of  RCA  invented 
the  Iconoscope,  or  television  camera  tube, 
and  he  developed  the  Kinescope,  now  uni¬ 
versally  lised  as  the  picture  tube. 

RESOURCES:  Pioneering  and  develop¬ 
ment  of  color  TV  has  been  one  of  the 
most  challenging  and  expensive  projects 
ever  undertaken  by  private  industry.  To 
date,  RCA  has  spent  $50,000,000  on  color 
TV  research  and  development,  in  addi¬ 
tion  to  the  $50,000,000  previously  spent 
in  getting  black-and-white  TV  “off  the 
ground”  and  into  service. 

RESEARCH  FACILITIES:  RCA  has  one- 
of  the  most  complete,  up-to-date  labora¬ 
tories  in  the  world-  the  David  Samoff  Re¬ 
search  Center  at  Princeton,  N.  J.  It  is  the 
birthplace  of  compatible  color  television 
and  many  other  notable  electronic  devel¬ 
opments. 

No  wonder  that  you  can  turn  to  RCA 
to  find  all  of  the  essentials  of  quality  and 
dependability  horn  only  of  experience. 

In  addition,  the  RCA  Service  Company, 
manned  by  a  corps  of  trained  technicians, 
operates  service  bimnches  in  all  principal 
television  areas.  No  other  organization  is 
so  thoroughly  equipped  to  install  and  ser¬ 
vice  your  television  set,  as  well  as  any 
other  RCA  product. 

RADIO  CORPORATION 
OF  AMERICA 

Electronics  for  Living 
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With  the  establishment  of  this 
West  Coast  facility,  there  are  now 
available  three  Signal  Corps  Sup¬ 
pression  Centers  in  the  United  States, 
the  other  two  being  located  at  Fort 
Monmouth  and  Milwaukee. 

Each  of  the  centers  is  equipped  to 
perform  radio  interference  suppres¬ 
sion  investigations  on  the  following 
equipment  being  procured  by  the 
Department  of  the  Arniy:  vehicles 
and  vehicular  sub-assemblies;  elec¬ 
tronic  and  electrical  equipment;  en¬ 
gine  generators  and  miscellaneous 
engines;  railway  rolling  stock;  and 
watercraft. 

In  addition  to  performing  qualify¬ 
ing  suppression  investigations,  engi¬ 
neering  personnel  are  available  to 
provide  consultation  service  to  any 
Government  agency  or  contractor  on 
any  radio  interference  reduction 
problem  arising  as  a  result  of  pro¬ 
curement,  manufacture,  and  mainte¬ 
nance  of  Army  equipment. 

There  are  now  16  mobile  labora¬ 
tories  making  on-the-spot  tests  to  de¬ 
termine  conformance  to  applicable 
suppression  specifications.  These  labs 
are  29-passenger  buses  which  trans¬ 
port  test  equipment  and  associated 
gear  to  all  parts  of  the  country.  ^ 

Ceramics  for  Piezoelectric 
Transducers 

The  National  Bureau  of  Standards 
has  developed  several  lead-oxide  based 
piezoelectric  ceramics  that  have  ex¬ 
cellent  electromechanical  properties 
and  are  suitable  over  a  wide  temper¬ 
ature  range. 

Some  of  these  compositions  are  ex¬ 
pected  to  find  considerable  applica¬ 
tion  as  transducers  for  sensing  ele¬ 
ments  in  accelerometers,  sound  de¬ 
tectors,  sonar,  velocimeters,  strain 
and  pressure  gauges,  and  as  drivers 
in  ultrasonic  devices.  These  mater¬ 
ials  can  be  expected  to  replace  bari¬ 
um  titanate  in  many  commercial 
applications  and  to  extend  the  use  of 
ceramic  transducers.  The  composi¬ 
tions  were  developed  by  B.  Jaffe, 
R.  S.  Roth,  and  S.  Marzullo  of  the 
Bureau's  mineral  products  labora¬ 
tories  under  the  sponsorship  of  the 
Army  s  Office  of  Ordnance  Research. 

Piezoelectric  ceramics  are  widely 
used  as  transducers  for  energy  con¬ 
version  between  electrical  signals  and 
mechanical  motion.  To  overcome  the 
narrow  temperature  limitations  of 
barium  titanate,  the  Bureau  devel¬ 
oped  lead-oxide  based  ceramics  of 
particular  compositional  ranges  hav¬ 
ing  a  response  that  is  uniform  over 


Helicopter*s 

Flight  Control 

An  electronic  "brain 
cell"  is  the  basic 
building  block  unit 
for  the  master  am¬ 
plifier  of  a  new 
flight  control  system 
for  helicopters  de¬ 
veloped  by  Sperry 
Gyroscope  Com¬ 
pany.  Interchange¬ 
able  miniature  units 
plug  into  a  compact 
block  of  sockets  to 
form  a  complete 
amplifier. 

a  much  wider  temperature  interval. 

Because  of  high  voltage  coefficient, 
lead  titanate-lead  zirconate  ceramic 
is  particularly  adaptable  as  a  sens¬ 
ing  element  to  convert  mechanical 
motion. 

World’s  Smallest  Magnetron 
Tube  Developed  by  Signal  Corps 

The  world’s  smallest  continuous 
wave,  self-contained  magnetron  tube 
— a  must  for  developing  small  mobile 
radar  sets  that  can  be  carried  by 
troops  in  fox  holes  to  warn  against 
approaching  tanks — has  been  devel¬ 
oped  at  the  Signal  Corps  Engineering 
Laboratories,  Fort  Monmouth. 

About  the  size  of  a  golf  ball  and 
weighing  only  eight  ounces,  this  new 
tube  is  the  same  type  as  the  “mys¬ 
tery  development”  of  World  War  II 
that  enabled  Allied  radar  to  pin-point 
enemy  ships  and  planes  through  fog 
and  darkness  with  great  accuracy. 

The  new  tube  is  50  times  more 
powerful  than  the  klystron  tube  it 
was  designed  to  replace  and  uses  far 
less  filament  battery  power.  It  trans¬ 
mits  on  a  frequency  about  100  times 
higher  than  that  used  by  FM  broad¬ 
casting  stations. 

Commercial  uses  of  the  tube  are 
also  possible,  such  as  in  radar  speed 

The  miniature  magnetron  compared  in  size 
with  an  ordinary  golf  ball.  Weighing  a 
mere  eight  ounces,  it  is  50  times  as  powerful 
as  the  klystron  tube  it  replaces. 


control  systems  now  in  use  on  super¬ 
highways  and  through  some  commu¬ 
nity  thoroughfares. 

This  tube  was  developed  in  the 
Microwave  Tubes  Branch  at  Evans 
Signal  Laboratory,  a  Signal  Corps 
Engineering  Laboratories  component, 
under  the  direction  of  G.  Ross  Kil¬ 
gore,  Director  of  the  Electron  De¬ 
vices  Division.  Microwave  Associ¬ 
ates,  Inc.,  of  Boston  is  under  Signal 
Corps  contract  to  produce  the  tubes 
from  laboratory  specifications. 

Camera  Records  Guided  Missiles 

A  camera  that  will  keep  an  eye  on 
guided  missiles  in  flight  and  be  car¬ 
ried  aloft  either  in  a  missile  or 
aboard  a  chase  plane,  has  been  pro¬ 
duced  at  the  Gordon  Enterprises, 
North  Hollywood,  California. 

Tagged  the  55  GE,  the  new  camera 
device  is  but  a  little  larger  than  a 
man’s  hand,  and  can  attain  opera¬ 
tional  rates  as  high  as  200  pictures 
per  second. 

Purpose  of  the  equipment  is  to  ob¬ 
tain  a  perfect  photographic  record 
of  the  flight  path  and  performance  of 
a  missile  tn  the  air,  recording  missile 
instrumentation  as  well  as  terrain  and 
sky  or  horizon,  all  in  the  same  strip 
of  film. 

Admiral  to  Build  New 
Electronic  Research  Center 

Admiral  Corporation  has  broken 
ground  in  Palo  Alto,  California  for 
a  new  electronic  research  center  to 
be  situated  on  a  three-acre  site  in 
Stanford  Industrial  Park. 

The  new  laboratory  will  provide 
facilities  for  the  expansion  of  Ad¬ 
miral’s  Advanced  Development  Sec¬ 
tion  '  which  has  been  located  in 
another  part  of  Palo  Alto  for  more 
than  four  years. 

According  to  John  F.  Gilbarte, 
vice  president  of  Admiral’s  Govern¬ 
ment  Laboratories  Division,  th<^ 
{Continued  on  page  76) 
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•  greater  moisture  resistance 

•  less  load-life  change 

•  uniform  terminal  spacing 

•  unaffected  by  vibration 


•  competitively  priced 

•  better  temperature  coefficient 

•  no  possibility  of  "shorting** 

•  easier  handling 


Company 
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molded  printed  electronic  circuits 


INTERNATIONAL  RESISTANCE  CO. 

Dept.  545,  401  N.  Broad  St.,  Philadelphia  8,  Pa. 

In  Canada:  International  Resistance  Co.,  Ltd., 
Toronto,  Licensee 


Send  Bulletin  describing  MOLDED  Printed  Circuits: 


Improved  circuit  plate  assemblies  are  available 
from  IRC.  Combining  unsurpassed  experience 
in  producing  film  type  composition  resistors 
and  precision  molding  skills,  IRC  again  aids 
.  the  advance  of  electronics.  Type  MCR  Printed 
Electronic  Circuits  are  fully  protected  by  an 
exclusive  molded  enclosure.  The  entire  assem¬ 
bly  is  a  sturdy,  compact,  wafer-thin  unit- 
ideal  for  automation. 


•  vertical  integrators 

•  coupling  circuits 

•  diode  filter  circuits 


•  triode  coupling  circuits 

•  interstage  connectors  of 
audio  amplifiers 


Type  MCR  features 


Typical  applications 


ITEMS  OF  INTEREST 

building  will  house  precision  equip¬ 
ment  and  other  scientific  apparatus 
required  in  research  and  develop¬ 
ment  work  on  military  projects  in 
the  fields  of  guided  missiles,  radar 
systems,  air  navigation,  nuclear  radi¬ 
ation  measurement,  direction  finding 
and  communications,  as  well  as  on 
the  company’s  civilian  products. 

Interceptor-Fire  Control 
Simulator  Developed 

An  interceptor-fire  control  simula¬ 
tor,  recently  developed  by  West 
Coast  Electronics  Company  of  Los 
Angeles,  is  designed  to  simulate  the 
operation  of  an  interceptor-fire  con¬ 
trol  system  of  the  E-4,  E-9  or  E-10 
type  rocket  during  the  attack  phase 
of  interception. 

Termed  the  Model  10,  this  device 
provides  a  means  for  simulating  tar¬ 
gets  in  straight  line  or  accelerated 
flight.  Pursuit,  lead-pursuit  and  lead 
-collision  attack  are  simulated  at  the 
discretion  of  the  operator. 

This  training  device  has  special 
application  as  research  equipment  for 
use  in  investigation  of  pilot  problems 
pertinent  to  the  operation  of  radar- 
interceptor  fire  control  systems,  or 
for  use  in  laboratory  design  studies 
of  cockpit  controls  and  displays. 

In  design  of  the  simulator,  particu¬ 
lar  emphasis  has  been  placed  on  flexi¬ 
bility  of  simulation.  It  is  adaptable, 
with  a  minimum  of  change,  to  inter- 
-ceptor-fire  control  systems  that  may 
be  developed  in  the  future. 

Personnel 

Botkin  Returns  to  AT&T ; 

ODM  Post  Goes  to  Matejka 

Harold  M.  Botkin  has  returned  to 
the  American  Telephone  and  Tele¬ 
graph  Co.’s  Long  Lines  Department 
upon  conclusion  of  his  one  year  of 
service  as  Assistant  Director  of  Tele¬ 
communications  for  the  Office  of  De¬ 
fense  Mobilization. 

Mr.  Botkin  has  been  named  to  a 
newly-created  post  in  the  AT&T,  As¬ 
sistant  to  the  Vice  President  in  charge 
of  the  Long  Lines  Department. 

During  his  year  in  Washington, 
much  has  been  accomplished  by  the 
telecommunications  organization.  A 
plan  for  emergency  control  of  com¬ 
munications  in  event  of  attack  has 
been  completed.  In  another  area, 
.analyses  were  made  of  the  steps  that 
might  be  taken  to  minimize  vulner¬ 
ability  to  interruption  of  domestic 


and  international  communication 
facilities. 

Succeeding  Mr.  Botkin  at  ODM  is 
Major  General  Jerry  V.  Matejka.  Un¬ 
til  his  appointment.  General  Matejka 
had  been  working  in  the  ODM  tele¬ 
communications  organization  as  a 
consultant,  having  been  detailed  there 
by  tbe  Army  until  his  retirement 
from  active  duty  on  October  31. 

General  Matejka  has  had  a  long 
and  distinguished  career  with  the 
Signal  Corps  and  in  logistics,  having 
served  as  Commander  of  Fort  Mon¬ 
mouth,  New  Jersey;  Chief  Signal  Of¬ 
ficer  of  the  European  Command;  and 
Deputy  Chief  of  Staff  for  logistics  of 
the  Allied  Forces  Central  Europe. 

Gavin  and  Martin  Take  Posts  In 
Army  Research  and  Development 

Lieutenant  General  James  M.  Gavin, 
USA,  formerly  Deputy  Chief  of  Staff 
for  Plans  and  Research,  has  been 
named  by  Secretary  of  the  Army 
Wilbur  M.  Brucker  to  the  newly  cre¬ 
ated  post  of  Chief  of  Research  and 
Development. 

Also  recently  named  to  another 
R&D  post  is  former  Deputy  Assistant 
Secretary  of  Defense  for  Applications 
Engineering  William  H.  Martin,  who 
becomes  Director  of  Army  Research 
and  Development. 

In  his  new  position.  General  Gavin 
will  be  responsible  for  planning,  re¬ 
viewing  and  implementing  any  re¬ 
search  and  development.  In  addition, 
he  will  be  responsible  for  coordina¬ 
tion  of  such  activities  with  the  De¬ 
partment  of  Defense  and  other 
Armed  Services. 

In  announcing  Mr.  Martin’s  ap¬ 
pointment,  Secretary  Brucker  stated, 
“The  Director  of  Research  and  De¬ 
velopment  will  be  accorded  the  same 
degree  of  responsibility  as  that  given 
to  an  Assistant  Secretary  and  will 
have  complete  authority  in  this  field, 
reporting  directly  to  the  Secretary  of 
the  Army.  The  Director  will  be  in 
charge  of  all  plans,  implementation 
and  financing  of  research  and  devel¬ 
opment  projects  Army-wide.” 

Pence  New  Chief  of 
Signal  Plans  and  Dperaflons 

Brigadier  General  William  P. 
Pence,  formerly  special  assistant  to 
the  Chief  Signal  Officer,  has  assumed 
his  new  duties  as  Chief  of  the  Signal 
Plans  and  Operations  Division  in  the 
OCSigO. 

Prior  to  reporting  for  duty  in  the 
Office  of  the  Chief  Signal  Officer  in 
June  1955,  General  Pence  had  served 


for  three  years  as  Signal  Ofl&cer  of 
the  7th  U.S.  Army  in  Europe. 

As  Chief  of  the  Signal  Plans  and 
Operations  Division,  General  Pencv* 
relieves  Colonel  William  M.  Thame- 
who  has  been  designated  Assistant 
Chief  of  the  Division. 

Signal  Corps  Scientific 
Chief  of  R  &  D  Dies 

Edward  L.  Nelson,  Scientific  Chief 
of  Research  and  Development  for  the* 
Army  Signal  Corps,  died  recently  at 
his  home  in  Arlington,  Va. 

A  prominent  figure  in  the  com¬ 
munications  industry,  Mr.  Nelson 
began  his  career  by  joining  the  engi¬ 
neering  staff  of  the  Western  Electric 
Company  in  1917.  He  later  trans¬ 
ferred  to  the  Bell  Telephone  Labora¬ 
tories,  where  he  served  as  super¬ 
visory  engineer  and  later  as  Radio 
Development  Engineer  responsible 
for  the  design  and  development  of 
commercial  radio  transmitting  and 
receiving  equipment. 

During  World  War  II,  Mr.  Nelson 
was  in  charge  of  numerous  military 
radio  and  radar  projects  of  the  Bell 
Laboratories  for  the  Army  and  Navy. 

Immediately  prior  to  his  appoint¬ 
ment  as  Scientific  Chief  of  Research 
and  Development  for  the  Signal 
Corps,  he  served  as  Technical  Direc¬ 
tor  of  the  Signal  Corps  Engineering 
Laboratories  at  Fort  Monmouth,  New 
Jersey. 

Admiral  Carney  to  Become 
Consultant  to  Westinghouse 

Admiral  Robert  Carney,  who  re¬ 
tired  in  August  as  Chief  of  Naval 
Operations,  will  become  a  consultant 
to  the  Westinghouse  Electric  Corpo¬ 
ration.  , 

In  announcing  the  appointment, 
Westinghouse  President  Gwilym  A. 
Price  stated,  “Because  of  Admiral 
Carney’s  long  and  varied  background 
in  the  Navy  we  know  that  he  will  be 
able  to  give  us  much  practical  gui¬ 
dance,  particularly  from  the  stand¬ 
point  of  operational  requirements  for 
military  equipment.” 

General  Corderman  Promoted 
To  Major  General 

Brigadier  General  W.  Preston 
Corderman,  Deputy  Chief  Signal  Of¬ 
ficer,  was  recently  promoted  to  Ma¬ 
jor  General  in  a  brief  ceremony  at 
the  Pentagon. 

General  Corderman,  a  native  of 
Hagerstown,  Maryland,  is  a  graduate 
of  the  United  States  Military  Acade¬ 
my,  class  of  1926.  He  became  Deputy 
Chief  Signal  Officer  in  May  1955. 
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PERSONNEL  CLEARING  HOUSE 

AFCEA  Members  Available  to  industry 

The  pages  of  SIGNAL  are  open  to  active  AFCEA  members 
who  are  seeking  positions  in  the  communications,  electronics 
ond  photographic  industries.  Any  member  is  entitled  to  space 
free  of  charge  in  this  column  for  three  issues  of  the  maga¬ 
zine.  Please  limit  your  notice  to  five  lines.  In  replying,  em¬ 
ployers  are  asked  to  address:  Box _ ,  SIGNAL,  1624  Eye 

Street,  N.  W.,  Washington  6,  D.  C.  Letters  will  be  forwarded 
to  the  AFCEA  member. 

Purchasing  Agent,  Expediting,  Sub-Contract  Administra¬ 
tion.  Electronics  and  associated  fields,  raw  materials  and 
components.  31  years  old,  6V2  years  experience.  Seek  oppor¬ 
tunity  with  foremost  organization  in  communication  field. 
Compansation  secondary  to  real  opportunity.  Highly  refer¬ 
enced.  Box  114. 

Manufacturers’  Technical  or  Sales  Representative. 
Twelve  years  experience  in  mechanical,  ordnance  and  photo¬ 
graphic  engineering  and  associated  fields.  Full  knowledge 
of  Government  specifications,  standards,  contract  negotia¬ 
tions  and  procurement  regulations.  Free  to  travel  or  re¬ 
locate.  Box  115. 

Executive  Assistant,  Controller  or  Procurement  Direc¬ 
tor.  Experienced  negotiator  and  financial  administrator,  top 
management  caliber.  Degrees  in  business  and  in  law,  ad¬ 
mitted  to  New  York  Bar.  Twelve  years  experience  with 
airborne  electronics  procurement  and  with  business  affairs 
of  a  microwave  test  equipment  manufacturer.  Box  116. 

Govemlnent  and  Military  Positions  Available 

Govemmenf  and  military  agencies  are  invited  to  use  this 
column  to  announce  available  positions  which  may  be  of 
interest  to  the  readers  of  SIGNAL.  Notices  will  be  published 
three  times  if  not  cancelled  before.  Applicants  apply  as  indi¬ 
cated  in  individual  notices. 

Electronic  Specialists  are  urgently  needed  at  the  Corps  of 
Engineers  Research  and  Development  Laboratories,  Ft.  Belvoir, 
Va.  Applicants  must  hold  a  degree  in  electrical  engineering, 
physics  or  mathematics,  or  have  considerable  research  experience 
in  their  fields.  Salaries  range  from  $4345  to  $8940  per  year,  com¬ 
mensurate  with  education  and  experience.  Apply  to  Walter  H. 
Spinks,  ERDL,  Ft.  Belvoir,  Va. 

The  Special  Devices  Center,  Office  of  Naval  Research,  located  25 
miles  from  New  York  City  at  Port  Washington,  Long  Island,  needs 
electronic  and  aeronautical  engineers.  Applicants  must  possess 
degrees  in  engineering,  and  pertinent  electronic  or  aeronautical 
engineering  experience.  Apply  to  Mr.  David  A.  Lana,  Industrial 
Relations  Dept.,  Special  Devices  Center,  Office  of  Naval  Research, 
Port  Washington,  N.  Y. 

A  considerable  number  of  civilian  positions  are  now  being 
created  at  the  Presidio  of  San  Francisco  to  replace  certain  mili¬ 
tary  now  occupying  administrative  positions.  These  openings 
include  Civil  Service  Commission  rated  electrical  engineer,  civil 
engineer,  mechanical  engineer,  and  architectural  engineer.  Ap¬ 
plicants  should  apply  directly  to  the  Civilian  Personnel  Division, 
Building  36,  Presidio  of  San  Francisco,  California. 

Radio  Operator  Technicians.  Veterans  $3400-14200  to  start. 
Overseas  opportunities.  Amateur  or  commercial  licenses  helpful. 
Full  pay  during  advance  training.  Good  advancement  opportuni¬ 
ties,  Submit  resume  with  name,  age,  address,  phone  number — 
if  any,  military  experience,  private  training,  work  experience, 
FCC  licenses — if  any.  Armed  Forces  Communications  and  Elec¬ 
tronics  Association  will  forward  same  immediately  to  employer 
who  will  acknowledge  your  application  direct. 

Teletype  Operators  and  Cryptographic  Technicians.  Veterans 
|3200-$3700  to  start.  Overseas  opportunities.  Full  pay  during 
training  period.  Good  advancement  opportunities.  Submit  resume 
with  name,  age,  address,  phone  number — if  any,  military  experi¬ 
ence,  FCC  licenses — if  any.  Armed  Forces  Communications  and 
Electronics  Association  will  forward  same  immediately  to  employer 
who  will  acknowledge  your  application  direct. 

The  United  States  Civil  Service  Commission  has  announced 
examinations  for  Microphotographer,  $2,%0  to  $3,670  a  year. 
Photostat  Operator  and  Blueprint  Operator,  $2,960  to  $3,415  a 
year,  and  Photographer,  $2,960  to  $4,525  a  year,  for  filling  posi¬ 
tions  in  various  Federal  agencies  in  Washington,  D.  C.,  and 
vicinity.  Appropriate  experience  or  training  is  required.  No  writ¬ 
ten  test  is  required  for  Photographer  positions,  but  for  the  other 
positions,  a  written  test  will  be  given.  ‘Further  information  and 
application  forms  may  be  obtained  at  many  post  offices  throughout 
tlie  country,  or  from  the  U.  S.  Civil  Service  Commission,  Wash¬ 
ington  25,  D.  C.  Applications  will  be  accepted  by  the  Commission 
in  Washington  until  further  notice. 
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sturdy  metal  cabinet  with  front  an  1 
rear  removable  doors  for  complete 
accessibility.  Both  doors  are  equipped 
with  safety  interlocking  switches  and 
automatic  resetting  disabler  button^. 

Long  Life  Nuclear  Battery 

The  development  of  a  nuclear  bat¬ 
tery  that  converts  nuclear  energy 
into  electrical  energy  has  recently 
been  announced. 

Capable  of  performing  reliably  un¬ 
der  temperature  conditions  ranging 
from  — 60°F  to  -1-160°F,  the  battery 
has  an'operating  life  in  excess  of  25 
years.  The  disintegration  of  Stron¬ 
tium  90  is  used  as  the  energy  source; 
the  company  states  that  the  external 
radiation  of  the  battery  is  within  the 
Atomic  Energy  Commission  tolerance 
limits. 

Three  models  are  available  with 
voltage  and  current  ratings  ranging 
from  1  to  10,000  volts  and  5  to  2,000 
micromicroamperes. 

One  of  the  models  is  a  multiple 
voltage  source  with  taps  at  1,  10,  100 
and  1,000  volts  and  a  current  of  2,000 
micromicroamperes.  Another  sup¬ 
plies  a  voltage  of  375  volts  at  a  cur¬ 
rent  of  50  micromicroamperes.  ^ 

A  third  model  is  a  high  voltage 
source  supplying  10,000  volts,  with 
a  current  rating  of  500  micromicro¬ 
amperes.  This  model  is  less  than  5 
cubic  inches  in  size. 

Automatic  Electric  Designs 
Loudspeaking  Telephone 

A  new  loudspeaking  telephone  for 
the  Independent  telephone  industry 
has  been  developed  by  Automatic 
Electric  Company  of  Chicago. 

This  new  instrument,  recently  ex¬ 
hibited  at  the  U.S.  Independent  Tele¬ 
phone  Association  convention,  is  de-, 
signed  to  serve  those  who  desire  to 
have  both  hands  free,  or  to  move 
about  while  talking  over  the  tele¬ 
phone,  as  well  as  for  use  in  those 
cases  where  a,  number  of  persons  need 
to  participate  in  a  telephone  conver¬ 
sation  at  one  time. 

A  microphone  in  the  base  of  the  in¬ 
strument  picks  up  the  voice  or  voices 
using  the  telephone,  while  a  small 
loudspeaker  carries  the  voice  or 
voices  at  the  other  end  of  the  line. 

According  to  Automatic  Electric, 
the  loudspeaking  telephone  provides 
a  high  degree  of  fidelity,  with  none 
{Continued  on  page  80) 


G-E  Micro-Miniature  Ceramic 
Triode  for  UHF  Television 

A  radical  new  concept  in  receiving 
tube  design  has  been  announced, by 
General  Electric  Company  in  the 
form  of  a-Uiny_“micro-miniature” 
ceramic  triode  for  UHF  television 
sets. 

This  micro-miniature  triode,  6BY4, 
is  an  all  metal-and-ceramic  tube 
about  %"  long  and  5/16"  in  di¬ 
ameter. 

Preliminary  ratings  on  this  par¬ 
ticular  tube  are  based  on  an  operat¬ 
ing  frequency  of  900  'megacycles. 
Development  work  at  the  G-E  Re¬ 
ceiving  Tube  Sub-Department  in 
Owensboro,  Kentucky,  indicates  pro¬ 
duction  models  soon  will  be  avail¬ 
able  with  a  noise  factor  of  approxi¬ 
mately  51  decibels  when  operating 
at  this  frequency  with  a  bandwidth 
of  10  megacycles. 

Although  the  first  version  of  this 
new  concept  in  vacuum  tubes  is  de¬ 
signed  for  television  sets,  other’  uses 
are  indicated  by  the  amazing  heat- 
resistance  of  the  tube.  It  will  actual¬ 
ly  operate  while  glowing  red-hot  at 
a  temperature  of  about  lOOOT.  This 
is  far  beyond  the  point  at  which  glass 
melts  and  approaches  the  heat  found 
in  some  instances  inside  jet  engines, 
guided  missiles  and  perhaps  man¬ 
made  satellites. 

Frequency-Diversity  Micro- 
wave  Equipment  by  Motorola 

Microwave  equipment  which  pro¬ 
vides  maximum  circuit  continuity 
has  been  announced  by  Motorola 
Communications  and  Electronics,  Inc. 

Two  simultaneous  beams  at  dif¬ 
ferent  frequencies  are  transmitted  to 
a  distant  station.  The  same  informa¬ 
tion  is  impressed  on  both  beams,  and 
the  receiver  automatically  selects  the 
better  signal  received. 

The  equipment  was  developed  for 
special  applications  requiring  maxi¬ 
mum  possible  reliability,  siirh  pc 


Micro-miniafure  in  size,  the  new  General 
Electric  6BY4  can  be  designed  into  UHF 
tuners  and  converters  to  reach  new  stand¬ 
ards  of  amplification  and  low  noise  at  high 
frequencies. 

Tower-mounted  reflectors  provide 
extra  height  for  “line  of  sight”  trans¬ 
mission.  Equipment  remains  on  the 
ground  for  easy  servicing,  and  trans¬ 
mission  lines  up  the  tower  are  elimi¬ 
nated.  “Sensing”  circuits  detect  any 
abnormal  equipment  condition,  switch 
receiver  output  accordingly  and  actu¬ 
ate  an  alarm  indicating  the  nature  of 
the  trouble. 

Du  Mont  Repeater  Station 
For  Mobile  Radios 

Allen  B.  Du  Mont  Laboratories, 
Inc.,  have  developed  a  high-perform¬ 
ance  repeater  station  for  mobile 
radio  designed  to  provide  extended 
car-to-car  or  point-to-point  com¬ 
munications. 

Designated  as  the  Model  MCA- 
454-A  repeater  station,  the  new  unit 
is  now  available  for  communications 
systems  operating  within  the  fre¬ 
quency  range  of  450-460  megacycles. 
Fully  proved  circuitry  results  in  ex¬ 
ceptional  performance,  versatility, 
and  dependability  for  the  user  who 
has  need  of  repeater  station  opera¬ 
tion  or  requires  greater  signal  cover- 
age. 

Completely  self-contained,  the  unit 
incorporates  transmitter,  receiver, 
termination  panel  and  power  supply 
in  a  single  cabinet. 

Input  power  to  the  final  radio 
stage  is  limited  to  50  watts,  thus  per¬ 
mitting  operation  on  the  Class  “A” 
Citizens  Band  (460-462MC  and  468- 
470MC)  as  well  as  450-460Mc  oper¬ 
ation. 

The  MCA-454-A  is  housed  in  a 
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America  s  Armed  Forces,  alert  and  on  guard,  are  ready  to  swiftly  defend  our  coun¬ 
try  or  to  strike  back  at  the  enemy.  Hallicrafters  is  alert  to  this  emergency  which 
requires  dependable  electronics  equipment.  Our  facilities  are  now  developing,  per¬ 
fecting  and  producing  secret  equipment  for  the  Air  Force  and  other  branches  of 
the  service.  The  unmatched  experience  of  over  twenty  years  in  electronics,  plus 
the  lessons  gained  in  producing  vital  communications  during  World  War  II  and 
the  Korean  conflict,  make  Hallicrafters  a  "Primary  Producer”  for  the  United 
States  Armed  Forces. 

World's  leading  exclusive  manufacturers 
of  communications  radio 

440 1  West  Fifth  Avenue,  Chicago,  Illinois 


HALLICRAFTERS  FACILITIES  ARE  NOW  BEING  USED  FOR  THE  DEVELOPMENT  AND  PRODUCTION 
OF :  GUIDED  MISSILE  CONTROL  EQUIPMENT  •  COMMUNICATIONS  EQUIPMENT  •  COUNTER¬ 
MEASURE  EQUIPMENT  •  COMBAT  INFORMATION  CENTER  •  HIGH  FREQUENCY  ELECTRONIC 
EQUIPMENT  •  MOBILE  RADIO  STATIONS  •  MOBILE  RADIO  TELETYPE  STATIONS  •  PORTABLE 
TWO-WAY  COMMUNICATIONS  EQUIPMENT  •  RADAR  RECEIVERS  AND  TRANSMITTERS  (ALL 
FREQUENCIES)  •  RADAR  EQUIPMENT. 
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termined  by  the  receiver  sensitiviti 
and  transmitter  power  output.  There 
fore,  the  time  interval  between  the 
beginning  of  the  transmitted  pulse 
and  the  point  where  the  signal  on 
the  radar  indicator  disappears  into 
the  noise  measures  the  over  all  per¬ 
formance  of  the  radar. 

In  addition  to  determining  over  all 
radar  performance,  the  Narda  echr 
box  facilitates  tuning  adjustment*^ 
and  obtains  an  approximate  spec 
trum  analysis.  Other  characteristic*' 
which  may  be  determined  are:  lov 
transmitter  power  output,  long  rr 
ceiver  recovery  time,  improper  pub 
ing  and  local  oscillator  frequency. 

Versatile  Ceramic  Material 
From  Raytheon 

Raytheon  Manufacturing  Company 
of  Waltham,  Massachusetts,  has  re¬ 
cently  announced  the  development  of 
a  versatile  new  ceramic  called  type 
R-95. 

It  is  especially  suitable  for  manu¬ 
facture  of  items  in  either  small  or 
mass  production  quantities  where  a 
precision  ceramic  is  preferred  and 
where  high  uniformity  in  body  com¬ 
position  and  consistent  quality  are 
desirable.  ^ 

Type  R-95  ceramic  can  be  metal¬ 
lized  for  subsequent  soft  or  hard 
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of  the  “squawk  box”  effect  so  often 
associated  with  devices  of  this  kind. 

To  make  a  call  using  the  loud¬ 
speaking  arrangement,  the  caller 
presses  a  button,  dials  in  the  usual 
way  but  does  not  life  the  handset,  and 
then  presses  another  button  to  ‘  hang 
up.”  A  small  control  knob  enables 
the  user  to  adjust  the  volume  to  his 
needs. 

The  instrument  may  be  used  at 
will  as  a  conventional  telephone  by 
pressing  a  button  and  then  using  the 
handset  in  the  customary  manner. 

Device  Tests  Airborne 
Weather  Radar  Performance 

To  meet  commercial  airline  re¬ 
quirements  for  weather  radar  instal¬ 
lation  test  equipment,  the  Narda  Cor¬ 
poration  is  now  producing  the  Model 
833  Echo  Box. 

During  the  radar  transmitted  pulse, 
microwave  energy  is  stored  in  the 
echo  box.  Immediately  following  the 
pulse,  energy  is  returned  to  the  radar 
over  the  same  path  producing  a  sig¬ 
nal  or  target  on  the  radar  indicator 

At  the  end  of  the  pulse  the  re 
turned  energy  decays  exponentially 
finally  disappearing  into  the  back 
ground  noise  clutter  at  a  point  de 


FREQUENCY-SHIFT  V-F  CARRIER-TELEGRAPH  SYSTEM 

Provides  one,  two,  or  three  frequency-shift  teletype  channels  above 
the  voice  on  a  34(X>-cycle  telephone  circuit 


A  send  and  a  receive  panel  require  SYt**  of  mounting  space  on  a  standard  19"  rack 


This  system  provides  an  economical  trouble- 
free  method  of  obtaining  up  to  three  full- 
duplex  100  wpm  telegraph  channels  at  the 
upper  end  of  a  broad-band  telephone 
channel,  and  still  retain  a  2950-cycle  voice 
circuit.  Mid-channel  carrier  frequencies  of 
31 20,  3240  and  3360  cycles  are  employed. 
The  mark  frequencies  are  30  cycles  below 
and  the  space  frequencies  are  30  cycles 
above  the  mid-band  frequencies.  The  three 
telegraph  channels  are  transmitted  in  the 
band  3080  to  3400  cycles,  leaving  the  band 
below  2950  cycles  for  the  voice  channel. 

Fault-free  teletype  circuits  are  obtained. 


even  where  the  telephone  circuit  on  which 
they  are  superimposed  suffers  from  noise  or 
abrupt  level  variations  which  may  be  so  great 
as  to  render  on-off  keyed  signals  unintel¬ 
ligible.  Frequency-shift  signals  do  not  suffer 
deterioration  from  non-linear  transmission, 
such  as  is  caused  by  overloading  in  voice- 
frequency,  carrier  or  radio  equipment.  Under 
most  circumstances  a  signal-to-noise  ratio 
per  channel  as  low  as  20  db  is  satisfactory, 
and  under  some  conditions  even  lower  ratios 
result  in  fault-free  operation.  This  equipment 
meets  the  requirements  of  current  MIL 
spedfications  wherever  applicable. 


Shown  above  are  a  wide  variefy  of  sixes 
and  shapes  which  can  be  made  from  type 
R-95  ceramic  recently  developed  by  Ray¬ 
theon  Manufacturing  Company  of  Waltham, 
Massachusefts. 


soldering  operations,  and  thus  can 
be  used  in  the  manufacture  of  ceram- 
ic-to-metal  assemblies.  Its  properties 
include  high  temperature  resistance, 
abrasion  resistance,  electrical  insu¬ 
lation,  and  high  thermal  and  me¬ 
chanical  shock  resistance. 


Philbrick  Operational 
Amplifier 

A  new  operational  amplifier.  Model 
K2-X,  has  been  added  to  its  line  of 
electronic  analog  components  by 
George  A.  Philbrick  Researches,  Inc., 
Boston,  Massachusetts. 

Using  this  plug-in  type  high  gain 
amplifier  as  a  base  subassembly, 
feedback  computing  devices  of  all 
speeds  may  be  assembled  with  only 
the  simplest  of  wiring.  Featured  in 
this  new  unit  are  balanced  differen¬ 
tial  inputs  for  minimum  drift  and 
maximum  utility,  high  performance 
and  economy  of  operation. 

Among  the  many  feedback  opera¬ 
tions  whith  can  readily  be  performed 
are:  addition,  subtraction,  integra¬ 
tion,  differentiation,  proportioning, 
inversion,  impedance-conversion  and 
the  injection  of  current. 


Tube  Shield  Provides  Cooling 
and  Vibration  Protection 

International  Electronic  Research 
Corporation  of  Burbank,  California, 
is  now  marketing  a  heat  dissipating 
tube  shield,  designed  for  direct  re¬ 
placement  of  JAN-type  shields. 

When  this  temperature-rated  shield 
is  used,  up  to  50%  reduction  of  the 
bulb,  temperature  reached  when  the 
tube  is  enclosed  in  a  standard  JAN 
shield  is  attained,  resulting  in  great¬ 
ly  increased  reliability.  When  used 
on  low  wattage  tubes,  the  shields  re¬ 
duce  bare  bulb  temperature  by  20 
to  25%. 

(Continued  on  page  82) 
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REAR  VIEW 
19^'  RECORDER 


Alfax  opens  new  horizons 
with  this  Alden  equipment  .  .  • 

A  Designates  recorders  in  which  the  paper  is 
UKVUr  M  moved  past  fixed  recording  eiectrodes 

Magazine  Fact  Finder  —  2  Chan¬ 
nels  plus  timing: 

Here’s  a  compact  Magazine  Recorder 
which  will  permanently  record  two  sep¬ 
arate  o|)erations  and  autumatically  print 
a  recurring  time  signal  on  the  Alfax 
Tape.  Simple  to  install  —  they  will  oper¬ 
ate  unattended — remotely  or  on  the  spot. 

Multi-Channel  Fact  Finder  —  30 
Channels  plus  timing: 

Now  It's  possible  to  monitor  and  per¬ 
manently  record  30  operations  simul- 
j'  taneously  on  Alfax  Tap  -r.  Tliis  30  ('han- 
nel  Fact  Finder  is  portable  for  lab  or 
b  nch  use.  yet  easily  adapted  for  rack 
mount.  Construction  is  simi)le,  yet  ntg- 
ged,  and  as  the  paper  is  snioocli- proof, 
unaflfecttd  by  humidity,  or  even  rain, 
the  instrument  can  be  iocated  anywhere. 

f^ROUP  B  Designates  recorders  in  which  the  "Flying 
\7i\Si/wr  0  Spot"  records  traverse  of  the-  moving  paper 

f*  Flying:  Contact  Spot  Recorder 

Tremendous  amounts  of  related  informa- 
*  tion  can  l)e  recoided  accurately  in  a 
;  Very  .small  space  using  the  Ahlen  ad- 
}  Justerless  Helix  Sweep  Recorders.  Cnm- 
I  plete  and  "do  it  yourself"  Helix  R«*- 
corder  components  are  available  for 
continuous  paper  rolls  of  2",  5",  8", 
12"  and  19"  widths.  Helix  and  paper 
feeds  are  supplied  with  external  shaft.s 
for  drives  best  .suited  to  your  own  re¬ 
cording  needs  or  are  supplied  with 
special  drives  to  your  owm  sper*ilication.s. 

GROUP  C  Designates  a  group  "B"  recorder  with  elec- 
tronics  added  for  curve  plotting 

Alden  Curve  Plotters 

The  Basic  Helix  Recorder  with  special 
electronics  can  iirovide  continuous,  au¬ 
tomatic  plotting  of  any  phenomena  that 
can  be  converted  to  voltage.  Any  numlHT 
of  channels  can  be  recorded  simultane¬ 
ously  along  with  standard  or  reference 
signals  .so  that  the  information  is  in¬ 
stantly  and  permanently  .self-calibrated. 


[GROUP  D  Designates  group  "B"  basic  recorders  with 
wi\wwr  added  electronics  to  provide  high  speed  and 

continuous,  automatic,  facsimile  trans¬ 
missions  —  featuring  automatic  start  and 
stop  and  fast  phasing. 

Continuous  Reproduction 
Facsimile  System 

Extremely  high  quality  reproduction  of 
large  copy:  such  as  newsiiapers,  weather 
maps,  blueprints,  flni.shed  advertising 
layout,  drawings,  photographs,  etc.  can 
be  transmitted  easily  with  this  equip¬ 
ment.  Copy  is  .scanned  flat  and  rej)ro- 
duc«‘d  automatically  on  remote  continu- 
•  ous  recorder. 

Hig:h  Speed  Selective 
Dispatch  System 

Specially  designed  to  permit  selection  of 
h*m  pertin(‘nt  data  from  any  copy  —  letters, 

Ji  ■  dispatches,  reports,  etc.  —  for  in.stant 

transmi.ssion  of  vital  bursts  of  informa- 
tion,  wherever  needed  —  yet  complete 
reproductions  can  also  be  sent.  72  square 
Inches  of  copy,  1800  words  of  newspaper 
type,  or  900  words  of  typewriter  text  can 
be  transmitted  and  received  per  minute. 

GROUP  E  Designates  recorders  in  which  any  original 
is  enlarged. 

Alden  Giant  Bulletin  System 

r  '  Fastest  accurate  means  of  di.sseminating 
■  ^ information  to  large  groups  of  people. 

J|  Automatically  provides  changing  "up  to 

the  minute"  bulletins  4  feet  wide  and  up 

vg  ,  to  10  feet  high  —  enlarged  10  times 

"l  M  ^  from  remote  flat  copy  scanner.  May  be 

j  Hg  ,1 "fig  indoors  or  out.  .since  extreme  weather 

conditions  will  not  hamper  its  operation. 

,  ^fil  .  Able  to  record  12  square  feet  of  copy 
;  per  minute  as  sent  out  from  a  remote 
transmitter  station  either  by  wire  or  a 
^^^igililPSS^?'  microwave  system. 

SOON  TO  BE  ANNOUNCED!  ALDEN  GROUP  F 

completely  inte8:rated  Fact  Finding:  Department  — 
one  compact  packag:e  —  including:  equipment  from 
'w  g:roups  ^  described  above  —  making:  it  pos- 

lOle  *0  instantly,  visibly  record  for  analysis  any  phe- 
otnena  or  action  that  can  be  converted  into  an  electric 
P>iise  or  voltag:e.  Pipe  in  any  kind  of  pulse  and  in- 
•lantly  get  a  recorded  picture. 


alfax  paper  has  made  possible  • .  • 


r  of  Alden  Equipment - for  i 

Instant,  Visible  Recordings 


19"  Recorder 


19"  Scanner 


19"  Recorder 


O  SIMPLE  TO  INSTALL _ 

All  equipment  is  designed  for  simple  *‘on  the  spot’^  installa¬ 
tions.  Some  you  just  roll  in  and  plug  in  —  Others  are  hand- 
carried —  for  bench,  rack  or  machine  mounting  and  in  the 
most  extreme  case,  unit  construction  makes  it  possible  for 
2  men  to  hand  carry  any  unit  through  a  door  or  window. 
Anyone  can  set  up  for  instant  use,  any  place,  even  in  a  tent! 


•  SIMPLE  TO  OPERATE _ 

All  recorders  operate  virtually  unattended  after  being  set 
into  motion  by  the  pressing  of  a  button  —  Some  recorders 
operate  continuously  for  up  to  8  days  without  requiring  new 
paper  —  flat  copy  scanning  requires  only  the  pressing  of  a 
button  —  slipping  copy  under  a  roll.  Anyone  can  operate 
the  equipment. 


•  SIMPLE  TO  SERVICE .... 

All  equipment  is  designed  on  the  unit  construction,  ‘‘Build¬ 
ing  Block’*  principle  — making  it  a  simple  matter  for  anyone 
to  remove  and  replace  mechanical  parts  and  even  electronic 
circuits.  All  electronic  circuits  are  mounted  bn  Alden  Plug¬ 
in  Unit  chassis — Tell  Tales  indicate  malfunctioning  units 
-  which  can  be  just  slipped  out  and  replaced  by  anyone  in 
second’s  time. 


TRANSMITTING  WITH  THE  ALDEN  SCANNER 

The  Alden  Facsimile  Flat  Copy  Scanner  is  made  possible 

. ^  by  the  great  sensitivity  of  ALFAX  PAPER.  The  principle 

^  of  the  Alden  Flat  Copy  Scanner  is  this:  Moving  roll  feeds 

I  copy.  Electric  eye  sees  flying  spot  line  by  line;  as  copy 

I  advances  reflected  light  on  copy  varies  current  in  electric 

■  eye  sending  it  over  wire  or  radio  to  recorder  .  .  .  Here  flying 

Alden ^2"  Flat  contact  marks  ALFAX  PAPER  whenever  electricity  passes 

through  paper,  moves  line  by  line  in  step  with  the  scanning 
transmitter. 


RECEIVING  WITH  ALDEN  RECORDERS 


Alden  19" 
Recorder 


Alfax  Paper  and  Alden  Techniques  makes  possible  mile  after  mile  of 
adjusterless,  unattended  recording  with  these  Alden  Techniques  designed 
into  each  recorder: 

•  Recording  takes  place  in  the  paper  chamber 

•  Self  compensating  electrodes 

•  Limited  but  uniformly  constant  pressure  of  contact 

•  Constant  and  self  compensating  back  pressure  on  paper 

•  Unit  system  of  plug-in  construction  for  all  elements 

•  Self  aligning  paper  holders  with  automatic  spring  action 

•  Paper  tensions  divided  into  separate  sections 

•  Release  or  reduction  of  contact  pressure 

•  Self  aligning  stops  for  exact  electrode  positioning 


ALDEN  SERVICING  CONCEPT  AS  DESIGNED  INTO  THE  EQUIPMENT 

All  rnechanical  parts  are  made  on  the  unit  principle*  Tso  they  just  drop  in — slip  in — or  snap  in — 
or  when  fastened  by  screws,  use  Alden  Target  Screws  which  can  be  inserted  or  removed  with  a 
coin  for  a  screwdriver.  '• 


Cirruiiry  ^ubd'vidrd 
function  by  function  into 
plug-in  units 


Tiny  tcllules  spoi  trouble 
mtunily 


Plug  m  fepljffmeni 
(pares  m  fO  secondv 


All  leads  brought  to  sin 
gle  accessible  point  of 
check  —  all  numbered 
color <oded  —  so  layman 
can  make  first-level  tests 


ALDEN  ELECTRONIC  AND  IMPULSE  RECORDING  EQUIPMENT  CO. 
Alden  Research  Center  Westboro,  Mass. 
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These  shields  provide  complete 
electrostatic  shielding  and  effective 
cooling  of  electron  tubes  to  within 
the  manufacturer’s  recommended  op¬ 
erational  temperature  ratings  for 
longest  tube  life  and  dependability. 

They  are  ideal  for  a  wide  range  of 
applications  including  present  mili¬ 
tary,  airborne  guidance,  navigational 
and  communication  equipment.  Other 
practical  uses  are  in  naval  and  com¬ 
mercial  shipboard  electronic  gear, 
electronic  business  machines,  hi-fi 
equipment  and  radio  and  television 
sets. 

Ultra  Fine  Precision  Flat  Wire 

Hamilton  Watch  Company’s  Allied 
Products  Division  recently  announced 
that  it  is  now  in  commercial  produc¬ 
tion  of  very  fine  flat  wire,  held  to 
extremely  close  tolerances  of  thick¬ 
ness,  width,  and  uniformity  of  cross 
section. 

A  special  process  produces  a  wire 
with  better  than  mirror  surface  fin¬ 
ish;  of  uniform  thickness  and  width; 
and  with  smooth,  rounded  edges. 
Thickness  can  be  held  to  a  tolerance 
of  zh  .00001  inch  and  width  to  a  tol¬ 
erance  of  .001  inch.  The  wire  is  pro¬ 
duced  with  freedom  from  twist,  so 
that  spiral  springs  made  of  it  lie  flat, 
permitting  easy  assembly. 


Hamilton  Watch  Company's  special  fine  flat 
wire  compared  to  a  human  hair. 

This  precision  flat  wire  is  available 
from  a  maximum  size  which  is  .019 
inch  in  overall  width  and  .010  inch 
thick,  down  to  the  minimum  size, 
which  is  .003  inch  in  overall  width 
and  .0007  inch  thick. 

Suggested  applications  of  this  wire 
are  for  the  springs  in  precision  tim¬ 
ing  elements,  in  high  precision  elec¬ 
trical  and  aneroid  instruments,  and 
in  high  sensitivity  electrical  relays. 
It  also  has  excellent  application  pos¬ 
sibilities  as  the  supporting  element 
in  high-sensitivity  torsion  suspen¬ 
sions,  such  as  those  used  in  oscillo¬ 
graph  galvanometers  and  in  delicate 
torsion  balances. 

First  5-Watt,  6-VoIt 
Transistor  Introduced 

To  fill  the  ever  growing  need  for  a 
transistor  with  greater  power  than 
presently  available,  a  New  York  firm 
has  recently  introduced  a  P-N-P  junc¬ 
tion  power  transistor  that  delivers  5 
watts  push-pull  output  with  a  6  volt 
supply. 

Called  Type  2N115,  this  transistor 
is  internally  insulated  from  its  metal 
case  so  that  no  external  mica  insula¬ 
tion  is  needed  when  mounting  the 
unit  on  a  chassis.  The  output  impe¬ 
dance  is  low  enough  for  a  popular  5 
ohm  speaker  voice  coil  to  be  used  di¬ 
rectly  as  the  collector  load  in  the 
audio  output  stage,  so  that  expensive 
output  transformers  are  not  needed. 

The  2N115  is  ideal  for  use  in  the 
output  stage  of  automobile  radio-, 
either  single-ended  or  push-pull.  It 
can  also  be  used  as  an  oscillator,  run¬ 
ning  from  a  6  or  12  volt  supply,  such 
as  a  television  flyback  circuit,  to  de¬ 
liver  high  voltages  to  vacuum  tube 
amplifiers.  Other  applications  include 
use  as  a  servo  amplifier,  a  clocking 
pulse  amplifier  in  computers  and  a 
power  switch. 

Fairchild  Potentiometer 

A  new  potentiometer  providing  a 
resistance  range  of  50  to  70,000  ohms 
with  a  standard  linearity  of  ±0.15% 
has  been  announced  by  the  Potenti¬ 
ometer  Division  of  the  Fairchild  Con¬ 


for  that  short  grid  lead 
use  the  Sangamo 


First  used  in  Navy  electronic  gear, 
Tote-m-poles  are  invaluable  for 
“bug -resistant”  wiring  of  models 
and  production  units.  Advantages: 
Short  leads;  high  component  density; 
improved  ventilation. 


Tote-m-pole  supporting 
“T”  network  of  5  resis¬ 
tors  and  4  capacitors. 


CUSTOM  COMPONENTS  SEC.* 
SANQAMO  ELECTRIC  COMPANY 

SPRINGFIELD,  ILLINOIS 


*N.  V.  Pnrtr  StppNss  •  indiicthrt  ConpoMili 
Sirvf  hKtTMMits  •  Lsw-X  Risistirs 


Actual 

Six* 


trols  Corporation,  a  subsidiary  of  tl;e 
Fairchild  Camera  and  Instrumeit 
Corporation. 

Precision-built  to  close  toleranct  s 
and  guaranteed  for  long  service  an-1 
sustained  accuracy,  the  new  Tyj.e 


747-E  “pot”  offers  an  innovation.  A 


special  clamp  band  provides  an  ui  - 
restricted  tapping  area  allowing  u  ) 
to  19  taps  and  presents  a  simplifie.l 
means  of  phasing  units  in  a  gangetl 
assembly  without  disassembling  tl^^ 
units. 

The  low  noise  level  and  high  reso- 
lution  of  these  units  make  them  par¬ 
ticularly  desirable  for  computer  as¬ 
semblies,  calibration  controls,  servo 
mechanisms  and  other  similar  ap¬ 
plications. 

Transistorized  D.C. 
Transformer 


An  extremely  small,  lightweight, 
transistorized  D.C.  transformer  has 
been  placed  on  the  market  by  the 
Nader  Manufacturing  Company,  Mon¬ 
rovia,  California. 

This  unit  is  completely  static,  and 
therefore  has  no  bearings  to  wear  out 
or  need  adjustment,  and  no  brushes 
or  brush  parts  to  be  replaced.  Main¬ 
tenance  costs  are  eliminated,  and 
operating  costs  are  confined  to  simple 
replacement  of  parts  after  long 
service. 

Occupying  only  10  cubic  inches-- 
%  the  volume  of  rotary  equipment — 
the  unit  is  well  suited  for  miniaturi¬ 
zation  applications.  It  is  square  in 
shape,  thus  using  space  more  effi¬ 
ciently. 

Operating  principle  involves  the 
conversion  of  D.C.  to  a  square-wave 
A.C.  signal.  This  is  stepped  up  or 
down  in  a  transformer,  and  then  recti¬ 
fied  to  give  D.C.  output. 

Shock  and  vibration  characteristics 
are  excellent,  and  the  unit  is  un¬ 
affected  by  altitude.  Operating  life 
under  normal  operating  conditions  is 
indefinite. 


A.C.  Rotary  Solenoid 

Leetronics,  Division  of  Lee  Spring 
Company,  Inc.,  Brooklyn,  New  York, 
has  announced  the  development  of  a 
rotary  solenoid,  ideal  for  60  cycle 
A.C.  operation. 

Designed  basically  for  A.C.  use, 
the  solenoid  can  be  operated  by 
standard  voltages  without  the  use  of 
rectifiers,  transformers,  etc.  The  pure 
rotary  movement  produced  at  the 
shaft  simplifies  application  by  elimi¬ 
nating  the  need  for  counter-balancing 
the  spiral  action  of  some  rotary  de¬ 
vices. 

The  torque  developed  by  the  sole¬ 
noid  provides  all  the  desirable  force 
{Continued  on  page  84) 
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1.  FEATHERWEIGHT  CARRIAGE  . . .  quick 
dependable  carriage  return  even  at  100 
wpm— needs  no  extra  line  signal. 


2,  TYPEBOX  PRINTING  ...instantly  remov¬ 
able  Typebox  for  changing  type  or 
cleaning. 


3.  SELECTOR.  ..high  speed,  low  current  pull 
ing  magnet  selector. 


4.  POWER  KEYBOARD  ...light,  uniform  key 
touch  gives  new  operator  ease,  efficiency. 


5.  CONTROLS  ...  all  at  front,  all  by  key 
board  button,  for  operator's  convenience 


6.  SIGNAL  GENERATOR  . . .  single  contact 
design  . . .  polar  or  neutral  signals. 


7.  ALL  METAL  CLUTCHES ...  No  slip ...  no 
idling  load . . .  infrequent  lubrication. 


8.  BUILT-IN  STUNT  BOX. ..offers  unlimited 
variety  of  signaling,  switching,  control 
operations. 


The  new  high  speed  Teletype  28  printer  marks  a  new  era  in 
the  field  of  printing  telegraphy.  It  is  a  machine  engineered  not 
only  to  meet  today’s  most  complex  communication  problems . .  • 
but  with  built-in  facilities  to  solve  new  problems  as  they  arise. 


If  you  would  like  to  complete 
your  file  with  technical 
information  on  this  new 
Teletype  Printer,  write  to  our 
new  customer  service  office: 
Teletype  Corporation, 

Dept.’  S-11,  4100  Fullerton  Ave 
Chicago  39,  Ill. 
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characteristics  of  conventional  linear 
type  solenoids,  but  permits  easy  in¬ 
stallation  without  levers  and  link¬ 
ages. 

Because  of  its  rotary  design,  the 
Leetronics  Solenoid  is  unaffected  by 
vibration  and  shock,  and  operates 
perfectly  in  any  mounting  position. 
Eight  basic  sizes  provide  a  wide 
range  of  forms,  offering  a  variety 
of  torque  values  from  fractional 
inch-pound  to  62.5  inch-pounds  at 
maximum  stroke  on  continuous  duty 
models.  Intermittent  duty  models 
for  high  torque  values  are  available. 

Bendix  Synchronizer-Power 
Supply  for  Airborne  Radar 

Bendix  Radio  Division  of  the  Ben¬ 
dix  Aviation  Corporation  has  an¬ 
nounced  the  development  of  a  new 
synchronizer-power  supply  unit  for 
the  Bendix  X-band  and  C-band  air¬ 
borne  weather  radar  systems. 

The  SYN-IB  weighs  21  pounds — 
27  pounds  lighter  than  its  larger 
predecessor  which  has  been  used 
since  the  Bendix  airborne  weather 
radar  was  introduced  last  year.  In 
going  to  the  lightweight  design,  Ben¬ 
dix  Radio  engineers  have  also  re¬ 
duced  the  number  of  vacuum  tubes 
from  32  to  19. 

Only  one  of  several  improvements 
on  the  Bendix  weather  radar  system, 
this  synchronizer-power  supply  is  de¬ 
signed  to  be  operated  with  the  indus¬ 
try-standardized  gyro  output  voltages 
and  incorporates  a  flush-mounted 
blower. 

Roesch  Cabler  Offers  Solution 
To  Automation  Problem 

Douglas  Roesch,  Inc.,  Los  Angeles 
electronic  manufacturers,  have  an¬ 
nounced  the  completion  of  a  new 
Planetary  Cabler  designed  to  offer  a 
solution  to  the  problem  of  supplying 
“custom”  electronic  cable  in  proto¬ 
type  or  production  runs. 

This  device  has  successfullv  fabri- 


Pictured  above  is  the  Planetary  Cabler  developed  by  Douglas  Roesch,  Inc.,  of  Los  Angeles. 
This  entirely  new  machine  has  been  designed  and  built  to  provide  complex  reliable  cables 
or  complete  prototype  components  to  keep  pace  with  the  designers'  program  for  better 

performance  and  reliability. 

cated  intricate  cables  from  fragile  converters;  professional  and  home 
— j_  -f  — __  ^  recording  equipment;  public  address 

amplifiers  and  complete  systems; 
amateur  radio  equipment;  and  indus¬ 
trial  VHF  radio  and  radio-telephone 
equipment. 

The  catalog  is  available  upon  re¬ 
quest  to  the  company. 

Hansen  Tape  Resistor  Bulletin 

“Tape  Resistors  and  Their  Appli¬ 
cation  to  Miniaturization”  is  the  title 
of  a  new  bulletin  now  available  from 
Hansen  Electronics  Company  of  Los 
Angeles. 

This  bulletin,  written  to  expand 
data  given  in  previous  brochures,  de¬ 
scribes  tape  resistors,  gives  their 
characteristics  and  discusses  design 
consideration  affecting  printed  cir¬ 
cuitry  and  miniaturization. 

Copies  of  the  bulletin  are  obtain¬ 
able  upon  request  to  the  company. 

RCA  Microwave  Radio  Relay 
Manual  Announced 

The  Government  Service  Depart¬ 
ment  of  the  RCA  Service  Company, 
Inc.,  has  prepared  a  226-page  service 
manual  on  wave  propagation  and 
other  aspects  of  VHF  and  microwave 
radio  relay  systems. 

The  publication,  entitled  “Point-to- 
Point  Radio  Relay  Systems — 44MC 
to  13,000MC,”  was  published  origi¬ 
nally  under  contract  for  the  L'.S.  Air 
Force  which  has  approved  the  re¬ 
printing  and  commercial  sale  of  the 
volume. 

Containing  a  large  number  of 
charts,  curves  and  nomograms  for 
{Continued  on  page  86) 


COASTAL . 

SPECIALIZING  IN  THE 
PREPARATION  OF  IN- 
STRUCTION  BOOKS 
FOR  INDUSTRY  AND 
GOVERNMENT. 


Periculum  in  moral” 


(THERE  IS  DANGER  IN  DELAY) 


Pf  Because  late  delivery  of  your  handbook  requirements 
could  result  in  financial  reverses  for  you,  COASTAL 
plans  and  processes  your  job  with  extreme  care  to  insure 
delivery  on  time.  Our  reputation  was  built  on  quick' 
delivery  and  high  quality! 
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BUnON-STEM  BASE  OF  G  E  5-STAR  SUBMINIATDRES 
INCREASES  REUABIUTY. ..  LENGTHENS  TUBE  LIFE! 


G-E  5-Star  subminiature  leads— spaced  out  circumferen¬ 
tially — are  more  than  twice  as  far  apart  as  with  pressed- 
stem  base  construction,  where  the  leads  are  in  line.  Also, 
spacing  is  more  accurate  and  uniform.  These  widely-spaced 
leads  help  ward  off  glass  electrolysis  (which  increases  rap¬ 
idly  with  higher  temperatures)  in  the  area  where  leads  pass 
through  the  seal  of  the  tube  envelope.  Means  a  longer-life 
seal  and  tube,  since  electrolysis,  a  result  of  electrical  leakage, 
breaks  down  the  glass  to  a  point  where  vacuum  is  impaired 
and  tube  failure  can  occur. 

6-Star  leads  within  the  tube  and  seal  are  short,  and  parallel 
one  another  for  a  minimum  distance — unlike  pressed-stem 
internal  leads,  which  are  long  and  extend  side-by-side. 
Result:  5-Star  tube  capacitance  is  lower,  giving  improved 
circuit  performance,  especially  at  high  frequencies. 

• 

8  external  leads  in  all  are  available  with  5-Star  subminia¬ 
tures,  against  a  maximum  of  7  for  pressed-stem  tubes.  With 
many  tube  types,  this  provides  increased  flexibility  for  the 
circuit  designer.  For  example,  only  button-stem  subminia¬ 
ture  twin  triodes  can  offer  the  designer  separate  cathode 
connections! 

Button-stem  base  construction  makes  5-Star  subminiatures 
nearly  10%  shorter  {approx  ^  inch)  than  pressed-stem  tubes. 
Equipment  designers  who  face  strict  space  limitations, 
benefit  from  G-E  5-Star  compactness! 


^ A  ...  Xh 


Add  to  these  advantages  of  button-stem  base  construction, 
special  5-Star  design  throughout — sturdy,  shock-resistant, 
electrically  efficient  and  dependable!  Add  painstaking  tub^ 
manufacture  by  selected,  trained  G-E  5-Star  workers,  in  a 
separate  5-Star  building  where  employees  wear  lint-free 
garments,  and  the  air  is  pressured,  filtered,  and  dehumidi¬ 
fied  to  keep  out  dust! 

General  Electric  5- Star  tubes  are  the  most  reliable  sub¬ 
miniatures  you  can  install.  Ask  for  them  in  new  equipment! 
Use  them  as  replacements!  Tube  Department y  General  Electric 
Company y  Schenectady  5,  New  York. 


18  G-E  5-Star  subminiatures  are 
available,  for  a  comprehensive 
range  of  circuit  applications: 


5718 

5896 

6021 

571 8-A 

SB96-A 

6021-A 

5719 

5899 

6111 

571 9-A 

5899-A 

61 1 1-A 

5840 

5902 

6112 

5840-A 

5902-A 

6112-A 

^vgress  is  Our  Most  important  Ptoduct 


GENERAL 


ELECTRIC 
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fast  and  easy  calculating,  the  manual 
has  chapters  devoted  to  such  subjects 
as  “Basic  Wave  Propagation,”  “Path 
Attenuation,”  “Fading,”  “Weather 
versus  Propagation,”  “Ionospheric 
Transmission”  and  other  technical 
points. 

For  the  Photographer 

Picture-Forming  Plastic 
Developed 

Deep  photographic  images  can  be 
developed  by  heat  through  flexible 
film  that  can  now  be  made  with  Bake- 
lite  vinyl  resins  for  uses  such  as  deco¬ 
ration,  display  and  photo-recordings. 

Known  as  Calimar,  this  picture¬ 
forming  plastic  has  been  developed 
by  Ferro  Chemical  Corporation  of 
Bedford,  Ohio,  under  sponsorship  of 
the  U.  S.  Army  Signal  Corps.  Cali¬ 
mar  consists  of  an  organosol  paste 
based  on  Bakelite  vinyl  resins  pro¬ 
duced  by  the  Bakelite  Company,  a 
division  of  Union  Carbide  and  Car¬ 
bon  Corporation. 

A  mixture  of  this  paste,  contain¬ 
ing  light-sensitive,  dye-forming,  and 
catalytic  chemicals  is  ball-milled  for 
20  hours,  then  drawn  down  on  a  sup- 


TRANSIT  CASES 


FOR 


ELECTRONIC  EQUIPMENT 


USING 


SANDWICH  MATERIAL 

AND 

MOLDED  FIBRECLAS 

PRODUCTS 

ARCTIC  SHELTERS  REFLECTOR  PANELS 

WEATHER  SHIELDS  SPECIALIZED  PRODUCTS 


CUSTOM  DESIGNED 
AND  MANUFACTURED 


porting  backing  to  form  a  photo¬ 
sensitive  film.  When  dried  and  cured, 
this  film  is  three-thousandths  of  an 
inch  thick  and  self-supporting. 

Exposed  through  a  photographic 
negative  to  ultra-violet  light  and  de¬ 
veloped  by  heating,  the  film  bears  a 
continuous  tone  photographic  image 
extending  clear  through  from  top  to 
bottom  surfaces. 

The  depth  of  this  image,  combined 
with  the  resistance  of  Bakelite  vinyl 
resin  base  film  to  wear,  moisture  and 
chemicals,  produces  a  photographic 
reproduction  with  unusual  durability. 
The  image  is  also  resistant  to  sun¬ 
light  bleaching.  In  moderately  heavy 
film,  the  deep  image  produces  a 
three-dimensional  effect. 

These  qualities  fit  Calimar  for  pro¬ 
duction  of  decorative  film,  bearing 
durable,  continuous  tone  photographs 
or  patterns,  instead  of  halftone,  sur¬ 
face  decoration  obtained  by  conven¬ 
tional  printing  processes.  Durabili¬ 
ty  of  the  photo-decorated  film  also 
makes  it  useful  for  reproducing  maps, 
blueprints  and  line  drawings. 

Automatic  Sub-Miniature 
Still  Camera 

A  new  automatic  sub-miniature 
still  camera,  the  Ga  Mi  16,  imported 
from  Italy  by  a  New  York  firm,  is 
now  available  in  the  United  States. 

The  camera  measures  4%  inches 
long,  2%  inches  wide,  1  inch  thick 
and  weighs  10  ounces.  It  uses  either 
perforated  or  non-perforated  16mm 
film  and  has  a  frame  size  of  12  by 
17mm.  When  perforated  film  is  used 
the  picture  size  is  reduced  to  10  by 
17mm. 

Equipped  with  a  six-element,  all 
coated  f/1.9  Galileo  Esamitar  lens, 
this  camera  is  fully  color  corrected 
for  color,  black-and-white  and  micro¬ 
film. 

A  spring  motor  transports  the  film 
and  cocks  the  shutter  for  three  se¬ 
quence  shots.  The  motor  is  wound 
each  time  the  front  cover  is  closed. 
Up  to  three  exposures  can  be  made 
as  rapidly  as  the  shutter  release  but¬ 
ton  can  be  pressed. 

Other  features  of  the  camera  are: 
double  exposure  prevention,  auto¬ 
matic  shutter  lock  when  the  camera 
is  closed  or  the  film  used  up,  ex¬ 
posure  counter,  depth-of-field  indi¬ 
cator  and  built-in  tripod  socket. 

Bell  &  Howell  Filmosound 
Projector 

A  new  model  of  the  BeU  &  Howell 
Filmosound  16mm  motion  picture 
projector  was  announced  recently  by 


the  Bell  &  Howell  Company  of  Chi¬ 
cago,  Illinois. 

Called  the  Filmosound  385,  it  pro¬ 
duces  four  times  as  much  sound  vol¬ 
ume  at  low  voltage  as  previous 
models.  The  added  power,  not  need¬ 
ed  for  normal  operation,  provides 
reserve  gain  to  compensate  for  varia¬ 
tion  in  film  prints  and  to  assure  full 
sound  volume  in  low  voltage  areas. 

Increased  sound  volume  is  pro¬ 
vided  by  a  completely  new  15  watt 
amplifier,  a  new  voltage  regulator 
which  keeps  the  voltage  to  the  photo 
cell  constant,  and  an  eight  inch 
speaker. 

Like  its  predecessors,  the  ^  Filmo¬ 
sound  185  and  285,  the  new  385  has 
an  all  gear  drive.  It  throws  a'  bril¬ 
liant  picture  on  the  screen  and  re¬ 
produces  sound  clearly.  It  projects 
both  silent  and  sound  film,  operates 
in  forward  or  reverse  and  may  be 
stopped  to  project  a  single  picture. 

When  used  as  a  public  address 
system,  an  improved  microphone- 
phonograph  input  accommodates 
both  sensitive  broadcast-type  micro¬ 
phones  normally  of  low  voltage  out¬ 
put  and  crystal  phonograph  record 
players  of  relatively  high  output. 

New  Film  Makes 
Transparencies  Available 
Immediately 

A  new  system  of  photography  that 
is  expected  to  change  picture- vie  wing 
habits  in  liomes,  schools  and  business 
conference  rooms  was  demonstrated 
recently  at  the  Photographic  Society 
of  America  convention. 

A  new  film  that  produces  black- 
and-white  transparency  slides  for 
projection  on  a  screen  a  minute  or 
two  after  th^  shutter  is  snapped  has 
been  developed  by  the  Polaroid  Cor¬ 
poration  of  Cambridge,  Mass.  With 
this  film  and  the  simplified  projector 
that  completes  the  systwi,  the  process 
now  produces  pictures  for  big-screen 
projection  as  quickly  and  as  easily 
as  paper  prints. 

Faster  than  any  other  film  ever 
marketed,  it  has  an  ASA  meter  rating 
of  1,000.  Its  great  speed  makes  it 
possible  to  use  lens-settings  that  keep 
details  sharp  at  all  distances  in  the 
scene,  from  the  foreground  to  the 
horizon. 

This  film  is  the  first  to  combine  ex¬ 
tremely,  high  speed  with  ultra-fine 
grain.  Under  close  examination,  the 
projected  pictures  hold  together  and 
show  freedom  from  the  usual  grain- 
structure.  Slides  from  this  film  re¬ 
produce  twice  the  brightness  range 
in  nature  that  can  be  reproduced  by 
good  paper  prints. 
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The  AMC-6  Antenna  Multicoupler  is  a  broadband 
coupling  device  covering  the  frequency  range  of  2 
to  30  megacycles.  A  single  AMC-6  provides  for  the 
operation  of  up  to  six  HP  receivers  from  a  single 
antenna  without  interference  or  interaction.  The 
unit  provides  an  average  power  gain  of  10  db 
with  a  noise  factor  comparable  to  a  good 
communications  receiver. 

Particular  attention  has  been  paid  to  "cascade 
operation"  permitting  a  larger  number  of  receiv¬ 
ers  to  operate  from  a  single  antenna.  Complete 
details  available  on  request. 


AN/CU  50130  SRR 


BULLETIN  155A 


MODEL 


The  DRP-1  Diversity  Receiving  Package,  was  designed  to  provide 
a  compact,  easy  to  operate  equipment,  capable  of  receiving  AM, 
PS,  CW  and  MCW.  signals  within  the  frequency  range  of  2  to  32 
megacycles.  The  basic  receiver  used  is  the  TMC  Model  PPR 
(AN/PRR  502).  Plug-in  Tuning  Drawers  provide  for  quick  fre¬ 
quency  change.  VPO  or  crystal  operation  is  provided. 

Prequency  Shift  operation  is  provided  by  the  TMC  Model  CPA 
Converter  and  the  TMC  Model  PSP-1  furnishes  local  battery.  A 
selectable  Mark/Space  filter' panel  reduces  adjacent  channel  inter¬ 
ference.  Complete  information  and  details  are  available  on  request. 
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The  PSS  Frequency  Shift  Simulator  provides  a  primary  source 
of  controllable  Frequency  Shift  Signals  for  testing  and  adjust¬ 
ing  communications  equipments.  The  Prequency  Shift  range 
is  adjustable  from  ±10  cycles  to  ±5  kilocycles  around 
Center  Frequencies  of  400  cycles  to  16  kilocycles. 

An  adjustable  Pulse  Generator  provides  keying  up  to  600 
dot  cycles  and  a  separate  Bias  Control  provides  up  to  50% 
Mark/Space  Bias. 

The  PSS  will  accept  external  MARK/SPACE  pulses  or  linear 
signals,  (FAX).  The  internal  Sweep  Generator  simulates  FAX 
signals  and  produces  linear  sweep  for  visually  checking  audio 
amplifiers,  discriminators  and  filters.  An  internal  Mixer  Sys¬ 
tem  permfts  checking  of  external  frequency  shift  devices. 
Available  with  cabinet  or  for  rack  mounting. 
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GVWAJSCE  —  PRIISCIPLES  OF 
GUIDED  MISSILE  DESIGN.  Arthur 
S.  Locke  and  Contributing  Authors 
from  The  Naval  Research  Labora¬ 
tory,  D.  Van  Nostrand  Company, 
Inc,,  Princeton,  N,  729  pages, 
$12.50. 

Although  our  country  is  not  ac¬ 
tively  engaged  in  warfare,  and  the 
cold  war  seems  to  be  thawing  out 
somewhat,  it  is  still  necessary  for 
our  scientists  and  industries  to  con¬ 
tinue  developing  and  perfecting  weap¬ 
ons  for  oui  national  defense. 

Guidance  has  been  compiled  by 
several  authors  and  covers  every 
phase  of  guided  missiles  from  the 
mathematic  groundwork  up.  It  en¬ 
tails  the  different  methods  of  obtain¬ 
ing  intelligence  of  a  target  by  em¬ 
ployment  of  infrared,  radio  and 
acoustic  waves,  and  fixing  its  loca¬ 
tion  by  terrestial  and  celestial  refer¬ 
ences. 

An  analysis  of  the  several  flight 
trajectories,  'the  uses  of  radar  in 
tracking  targets,  and  bandwidth  stud¬ 
ies  are  given  in  detail.  Guidance 
problems  arising  during  the  pre¬ 
launching  and  launching  phases,  eco¬ 
nomic  consideration,  the  influence  of 
guidance  systems,  computation  and 
telemetry  are  other  topics  covered  in 
this  volume. 

One  in  a  series  edited  by  Captain 
Grayson  Merrill,  U.S.N.,  on  the  prin¬ 
ciples  of  guided  missile  design,  this 
book  is  an  invaluable  background 
reference  for  those  entering  the  held 
and  should  be  most  helpful  to  those 
already  involved  in  this  type  of  work. 

ELECTRONIC  AND  RADIO  ENGI¬ 
NEERING,  Fourth  Edition,  Frederick 
E,  Ter  man,  McGraw-Hill  Book  Com¬ 
pany,  Inc.,  New  York,  N.  Y,,  1078 
pages,  $12.50, 

A  thoroughly  new  revised  edition 
of  Terman’s  Radio  Engineering,  the 
title  reflects  an  increased  emphasis 
on  the  general  techniques  of  electron¬ 
ics,  as  w^ell  as  complete  coverage  of 
all  important  engineering  aspects  of 
electronics. 

The  fourth  edition,  in  three  parts, 
presents  a  comprehensive  treatment 
of  the  basic  engineering  knowledge 
relating  to  vacuum  tubes,  transistors. 


electronic  circuits,  and  radio  systems 
that  represent  the  working  tools  of 
every  electronic  and  radio  engineer. 

Mr.  Terman  has  completely  rewrit¬ 
ten  the  text  in  this  new  edition  and 
every  figure  has  been  redrawn  to 
keep  abreast  with  the  rapidly  chang¬ 
ing  technology  of  this  field.  Impor¬ 
tant  additions  have  been  made  to  the 
text,  including  for  the  first  time,  a 
simple  explanation  of  how  the  travel¬ 
ing  wave  tube  and  the  backward-wave 
oscillator  (carcinotron)  operate.  Over 
1250  “Problems  and  Exercises”  aid 
the  reader  in  determining  his  com¬ 
prehension  of  the  various  aspects  of 
the  field.  This  book  should  be  in¬ 
valuable  to  engineers  and  those  en¬ 
tering  the  engineering  field. 

MAGNETIC  MATERIALS  IN  THE 
ELECTRICAL  INDUSTRY.  P.  R. 
Bardell,  Philosophical  Library,  New 
York,  N,  Y.,  288  pages,  $10.00, 

Little  attempt  to  provide  the  elec¬ 
trical  engineer  with  a  guide  to  the 
mysteries  of  magnetism  has  been 
made  in  the  past.  Mr.  Bardell  alters 
this  situation  by  reviewing  the  his¬ 
toric  development,  application  and 
testing  of  permanent  magnetics  and 
of  soft,  magnetic  materials,  as  well 
as  a  discussion  of  the  influence  of 
magnetic  theory  and  a  glossary  of 
terms  and  units. 

Professor  James  Greig,  in  his  fore¬ 
word  says,  “There  is,  in  the  author¬ 
ship  of  this  book,  first-hand  knowl¬ 
edge  of  the  production,  measurement, 
and  application  of  certain  classes  of 
magnetic  materials,  which  has  been 
applied  and  extended  to  assessing 
critically  the  whole  range  in  explicit 
relation  to  their  applications.  This 
treatment  brings  out  clearly  that  the 
full  realization  of  the  high  magnetic 
qualities  of  the  modern  materials  is 
closely  inter-related  with  the  design 
of  the  systems  in  which  they  are  to 
be  utilized.” 

Senior  students  in  physics  and  elec¬ 
trical  engineering,  teachers  and  all 
those  engaged  in  research  or  indus¬ 
tries  concerned  with  magnetism  and 
magnetic  materials  should  find  this 
book  of  great  interest  and  value. 

SWITCHING  RELAY  DESIGN.  R.  L. 
Peek,  Jr.  and  H.  N,  Wagar,  D, 
Van  Nostrand  Company,  Inc,, 
Princeton,  N,  /.,  478  pages,  $9.50. 

Much  of  the  speed  and  efficiency 
obtained  in  modern  technology  may 
be  credited  to  the  use  of  automatic 
controls.  Switching  relays  have 
played  a  major  role  in  new  develop¬ 
ments  in  household  appliances,  in¬ 
dustrial  processes,  communication 
systems,  aircrafts  and  weapons.  They 


are  essential  elements  in  a  wide  varie¬ 
ty  of  computing  devices,  automatic 
control  apparatus,  and  telephone  and 
telegraph  systems. 

This  book  employs  a  fresh  analyti¬ 
cal  approach  in  developing  the  de¬ 
sign  relations  of  the  mechanical  con¬ 
tacting  system  and  the  actuating  elec¬ 
tromagnet  of  a  switching  relay,  lead¬ 
ing  to  an  integrated  treatment  of  the 
dynamic  performance.  It  contains 
analytic  procedures  for  evaluating  the 
characteristics  of  an  existing  relay 
and  for  predicting  those  of  a  pro¬ 
posed  design. 

This  text  covers  the  most  technical 
processes  employed  in  switching  re¬ 
lays.  Analysis  with  charts,  graphs 
and  pictures  are  used  to  give  the 
reader  a  better  understanding  of  the 
various  steps  involved  in  setting  up 
switching  relays. 

The  material  contained  in  this 
volume  has  evolved  from  texts  for 
training  courses  in  relay  design  given 
at  Bell  Telephone  Laboratories,  and 
draws  on  the  accumulated  experience 
obtained  there  in  developing  central 
office  switching  apparatus.  The  pre¬ 
sentation  serves  both  as  an  engineer¬ 
ing  text  and  a  reference  book  and 
design  manual  for  relay  engineers. 

RADIO  OPERATING  QUESTIONS 
AND  ANSWERS,  12th  Edition.  J.  L. 
Homung  and  A,  A,  McKenzie,  Mc¬ 
Graw-Hill  Book  Company,  Inc,,  New 
York,  N,  Y,  571  pages,  $4,50. 

Here  is  up-to-the-minute  informa¬ 
tion  necessary  to  help  prospective 
radio  operators  pass  the  FCC  License 
examinations. 

In  this,  the  12th  Edition,  Elements 
1  and  2  have  been  completly  revised 
to  keep  in  step  with  the  FCC’s  re¬ 
cently  issued  Supplement  No.  1  to  the 
Study  Guide  and  Reference  Material 
for  Commercial  Radio  Operators 
Examinations. 

The  book  answers  more  than  1,900 
questions  covering  such  topics  as 
ship  radiotelephone,  commercial 
broadcasting,  frequency  modulation, 
monochrome  and  color  television, 
radiotelephone  and  radiotelegraph 
communication,  broadcasting  law, 
wave-guides,  transistors  and  reduc¬ 
tion  of  noise. 


Our  Book  Department  can  furnish 
any  book  currently  in  print.  We  will 
also  help  to  secure  older  copies  that 
you  may  need  to  complete  your 
library.  A  10%  discount  allowed  all 
Association  members  on  orders  of 
$10  or  more.  Please  indicate  author 
and  publisher  where  known  and  allow 
three  weeks  for  delivery. 
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35  History- Making  Articies  on  “Scattor  Propagation” 


•C^io 


AtTlU 

■PPAOATION 


Whenever  radio  seemingly  reaches  its  limit, 
such  as  the  “line  of  sight"  range  of  TV,  then 
radio  engineers  find  a  way  to  smash  that  limit 
. .  and  open  up  whole  new  fields. 

Now  it's  “Scatter  Propagation". . .  the  way  to 
unlimit  “line  of  sight"  broadcasting . . .  discov¬ 
ered  and  perfected  by  radio  engineers. 

And  now,  for  the  first  time,  it  is  fully  reported 
in  35  great  articles  in  the  October  issue  of 
“Proceedings  of  the  IRE." 

All  IRE  members  will  devour  this  issue  and 
treasure  it  as  they  have  the  history-making 
issues  on  Color  TV,  Transistors,  Electric  Com¬ 
puters,  etc.  This  October  number  will  rank  high 
as  a  practical  service  to  the  whole  industry- 
a  great  reference  text  of  380  pages-and  some¬ 
day  become  a  collector's  item  amopg  radio 
engineers. 

Price  to  non~members  •  •  •  $3*00 


1.  “Foreword",  by  K.  A.  Norton  and  J.  B. 
Wiesner 

2.  “Characteristics  of  Beyond-the-Horizon 
Radio  Transmission",  by  K.  A.  Bullington 

3.  “Radio  Transmission  at  VHP  by  Scatter¬ 
ing  in  the  Lower  Ionosphere",  by  D.  K. 
Bailey,  R.  Bateman  and  R.  C.  Kirby 

4.  “On  the  Scattering  of  Radio  Waves  by 
Turbulent  Fluctuations  of  the  Atmos¬ 
phere",  by  F.  Villars  and  V.  F.  Weisskopf 

5.  “Aerodynamic  Mechanisms  Producing 
Electronic  Density  Fluctuations  in  Tur¬ 
bulent  Ionized  Layers",  by  R.  M.  Gallet 

6.  “Some  Remarks  on  Scattering  from  Ed¬ 
dies",  by  R.  A.  Silverman 

7.  “Investigations  of  ionospheric  Forward- 
Scatter  Propagation  at  Frequencies  Ex¬ 
ceeding  MUF",  by  W.  G.  Abel,  J.  T.  deBet- 
tencourt,  J.  F.  Roche  and  J.  H.  Chisholm 

8.  “UHF  Long-Range  Communication  Sys¬ 
tems",  by  G.  L.  Mellen,  W.  E.  Morrow,  A. 
J.  Pote,  W.  H.  Radford  and  J.  B.  Weisner 

9.  “Diversity  Reception  in  UHF  Long-Range 
Communications",  by  C.  L.  Mack 

10.  “Factors  Affecting  Spacing  of  Radio  Ter¬ 
minals  in  a  UHF  Link",  by  I.  H.  Gerks  , 

11.  “Demonstration  of  Bandwidth  Capabili¬ 
ties  of  Beyond  Horizon  Tropospheric 
Radio  Propagation",  by  W.  H.  Tidd 

12.  “Characteristics  of  Tropospheric  Scat¬ 
tered  Fields",  by  L.  G.  Trolese 

13.  “Results  of  Radio  Propagation  Tests  on 
Beyond-Horizon  Paths",  by  K.  Bullington, 
A.  L.  Durkee‘and  W.  J.  Inkster 

14.  “Investigations  of  Angular  Scattering 
and  Multipath  Properties  of  Tropospheric 
Propagation  of  Short  Radio  Waves  Beyond 
the  Horizon",  by  J.  H.  Chisholm,  P.  A. 
Portmann,  J.  T.  deBettencourt  and  J.  F. 
Roche 

15.  “Some  Tropospheric  Scatter  Propagation 
Measurements  Near  the  Radio  Horizon", 
by  H.  Janes  and  P.  I.  Weils 

16.  “Rate  of  Fading  in  Tropospheric  Propa¬ 
gation",  by  K.  A.  Norton,  H.  B.  Janes  and 
A.  P.  Barsis 

17.  “Probability  Distribution  of  the  Ampli¬ 
tude  of  a  Constant  Vector  plus  a  Raleigh 
Distributed  Vector",  by  K.  A/  Norton,  L.  E. 
Vogler,  W.  V.  Mansfield  and  T.  J.  Short 

18.  “Trans-Horizon  Microwave  Propagation 
over  Hilly  Terrain",  by  H.  Kurihara 

19.  “VHF  Tropospheric  Overwater  Measure¬ 
ments  Far  Beyond  the  Radio  Horizon",  by 
L.  A.  Ames,  P.  Newman  and  T.  F.  Rogers 


20.  “Foreward  Scattering  of  Radio  Waves  by 
Anisotropic  Turbulence",  by  H.  Staras 

21.  “Note  on  Scatter  Propagation  with  a 
Modified  Exponential  Correlation  Func¬ 
tion",  by  A.  D.  Wheelon 

22.  “Propagation  of  Short  Radio  Waves  in 
a  Normally  Stratified  Troposphere",  by 
T.  J.  Carroll  and  R.  M.  Ring 

23.  “Measurements  of  the  Phase  of  Radio 
Waves  Received  Over  Transmission  Paths 
with  Electrical  Lengths  Varying  as  a 
Result  of  Atmospheric  Turbulence",  by 
J.  W.  Herbstreit  and  M.  C.  Thompson 

24.  “Phase  Difference  Variations  in  9350 
Megacycle  Radio  Signals  Arriving  at 
Spaced  Antennas",  by  A.  P.  Deam  and 
B.  M.  Fannin 

25.  “Survey  of  Airborne  Microwave  Refracto- 
meter  Measurements",  by  C.  M.  Crain 

26.  “Amplitude,  Scale  and  Spectrum  of  the 
Refractive  Index  Inhomogeneities  in  the 
First  125  Meters  of  the  Atmosphere", 
by  G.  Birnbaum  and  H.  E.  Bussey 

27.  “Some  Applications  of  the  Monthly  Me¬ 
dian  Refractivity  Gradient  in  Tropospheric 
Propagation",  by  B.  R.  Bean  and  F.  M. 

.  Meaney 

28.  “Some  Fading  Characteristics  of  Regular 
VHF  Ionospheric  Propagation",  by  G.  R. 
Sugar 

29.  “Line-of-Sight  Propagation  Phenomena, 

I.  Ray  Treatment",  by  R.  B.  Muchmore 
and  A.  D.  Wheelon 

30.  “Line-of-Sight  Propagation  Phenomena, 

II.  Scattered  Components",  by  A.  D. 
Wheelon  and  R.  B.  Muchmore 

31.  “Near-Field  Corrections  to  Line-of-Sight 
Propagation",  by  A.  D.  Wheelon 

32.  “Obstacle  Gain  Measurements  over  Pikes 
Peak  at  60  to  1046  Me",  by  R.  S.  Kirby. 
H.  T.  Dougherty  and  P.  L.  McQuate 

33.  “The  Role  of  Meteors  in  Extended-Range 
VHF  Propagation",  by  0.  G.  Villard,  Jr., 
E.  R.  Echleman,  L.  A.  Manning  and  A.  M. 
Peterson 

34.  “Certain  Mode  Solutions  of  Forward  Scat¬ 
tering  by  Meteor  Trails",  by  G.  H.  Keitel 

35.  “The  Use  of  Angular  Distance  in  Estimat¬ 
ing  the  Median  Transmission  Loss  and 
Fading  Range  for  Propagation  through 
a  Turbulent  Atmosphere  over  Irregular 
Terrain",  by  K.  A.  Norton,  P.  L.  Rice 
and  L  E.  Vogler 
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will  only  complement  the  rocket  as 
an  upper-atmosphere  research  vehi¬ 
cle.  Although  the  satellite  has  the 
advantage  of  collecting  data  over  a 
“long”  period  of  time,  compared  with 
a  rocket,  it  has  the  disadvantage  that 
it  will  collect  this  data  only  at  one 
altitude  level.  Although  the  rocket  can 
sample  various  layers  of  the  atmos¬ 
phere,  even  its  usefulness  is  measured 
in  terms  of  a  few  minutes’  flight. 

Another  important  fact,  so  far  as 
the  IGY  is  concerned,  is  that  even 
though  several  satellites  may  be 
launched,  and  each  launching  may  be 
successful,  the  United  States  will 
launch  more  than  600  rockets  and 
rocket-balloon  combinations  in  con¬ 
ventional  vertical  trajectories  for  geo¬ 
physical  and  astrophysical  purposes. 
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National  Pneumatic  Co.,  Inc. 
and  Holtzer-Cabot  Divisions 

{Continued  from  page  31) 

and  J.  J.  Anderson,  Vice  President- 
General  Sales  Manager.  Angus  J. 
Walker,  Director  of  Purchases,  is  a 
Lieutenant  Colonel,  USAR  Signal 
Corps,  Colonel  Michael  Leo  Looney, 
USAR,  is  a  member  of  the  staff  of  the 
Washington  office. 

Many  members  of  the  staff  have 
had  first-hand  experience  with  the 
problems  of  both  war-  and  peace-time 
production.  This  knowledge,  plus  the 
company's  modern  facilities,  enables 
it  to  solve  a  wide  range  of  problems 
within  the  briefest  development  time. 
They  also  enable  National  Pneumatic 
Co.,  Inc.  and  its  Holtzer-Cabot  Divi¬ 
sions  to  continue  to  offer  every 
branch  of  the  Armed  Forces  reliable 
— and  outstanding — service. 


Electronics  in  the  Fuzing  of 
Modem  Weapons 

(Continued  from  page  28) 

not  be  suitable  for  fuzing,  since  fuze 
functioning  would  take  place  upon 
the  passage— of  a  cloud  as  well  as 
upon  approach  to  a  target.  Since, 
however,  the  change  in  illumination 
occurs  relatively  slowly  under  the 
former,  and  rapidly  under  the  latter 
condition,  electronic  circuits  were  de¬ 
veloped  to  measure  the"  rate  of  change 
in  illumination,  so  that  proper  func¬ 
tioning  was  obtained. 

The  fuzes  which  have  been  de¬ 
scribed  briefly  above  are  obsolete.  If 
they  were  not,  it  would  have  been 
impossible  to  give  even  the  scant  out¬ 
line  which  has  been  presented,  for 
proximity  fuzes  are  still  one  of  the 
closely-guarded  secrets  of  defense. 

Proximity  fuzes  and  related  elec¬ 
tronic  ordnance  devices  under  cur¬ 
rent  development  are  far  more  chal¬ 
lenging  than  their  forerunners,  and 
the  scope  of  the  program  is  shown 
by  the  various  branches  of  which  the 
Diamond  Ordnance  Fuze  Labora¬ 
tories  is  composed.  The  Projectile 
Fuze  Laboratory  consists  of  the  Elec¬ 
tronics  Branch,  the  Arming,  Power 
&  Structures  Branch,  and  the  Test  & 
Evaluation  Branch.  The  Electrome¬ 
chanical  Laboratory  has  the  Aircraft 
Ordnance  Branch,  the  Impact  Fuze 
Branch,  and  the  Mine  Fuze  Branch. 
The  Guided  Missile  Fuze  Laboratory 
comprises  the  Surface  Target  Branch, 
the  Air  Target  Branch,  the  Mechani¬ 
cal  Engineering  Branch  and  the  Sys¬ 
tems  Branch.  The  Supporting  Re¬ 
search  Laboratory  consists  of  the 
Ordnance  Research  Branch,  the  Elec¬ 
tron  Tube  Branch,  and  the  Compo¬ 
nents  Material  Branch.  In  addition, 
there  is  also  the  Industrial  Engineer¬ 
ing  Division,  comprising  the  Projec¬ 


Man-Made  Satellites 

(Continued  from  page  19) 

the  scientists,  who  would  probably 
prefer  a  sphere,  as  the  optimum  shape 
for  observation  and  for  instrument 
housing. 

But  these  compromises  must  be  re¬ 
solved  and  the  first  satellite  launched 
before  the  end  of  1958  if  the  informa¬ 
tion  obtained  is  to  be  useful  during 
the  IGY.  Scientists  are  agreed  that 
the  project  is  feasible;  they  are  hope¬ 
ful  of  obtaining  the  necessary  funds; 
it  will  remain  only  for  engineers  to 
get  the  satellite  into  its  orbit — a  job 
which  will  still  present  sizable  and 
new  problems. 

Based  oVi  past  performances,  it 
seems  safe  to  predict  that  this  ad¬ 
vance  in  science  will  be  achieved,  a 
step  which  has  been  compared  with 
the  Wright  brothers’  flight  as  another 
milepost  in  history..  Without  detract¬ 
ing  from  its  importance,  however,  it 
should  be  remembered  that  a  satellite 


tile  Fuze,  the  Guided  Missile,  and  the 
Industrial  Services  Branches. 

Signal  plans  to  publish  articles 
on  the  electronic  work  carried  on  in 
these  Laboratories  in  subsequent  is¬ 
sues,  insofar  as  considerations  of 
security  permit. 


Tube  Reliability 

(Continued  from  page  42) 

(1)  Improvement  of  present  regu¬ 
lator  tube; 

(2)  Development  of  an  extrcfmely 
rugged  beam  power  tube  for  employ¬ 
ment  in  communication  equipment; 

(3)  Development  of  a  rugged  sub¬ 
miniature  twin  triode  for  severe  con¬ 
ditions. 

Another  item  under  study  in  the 
Signal  Corps  is  the  reliability  of  hy¬ 
drogen  thyratrons  with  supporting 
work  being  accomplished  contractu¬ 
ally. 

An  important  advance  has  been 
made  toward  tube  reliability  in  a 
program  referred  to  as  the  “Feed¬ 
back  and  Integration  of  Results”  pro¬ 
gram.  Information  and  tubes  are 
furnished  to  tube  manufacturers  for 
study  and  remedial  action  through 
the  ARINC  and  Cornell  channels 
previously  described.  This  service 
has  resulted  in  many  major  changes 
in  design  and  processing  of  electron 
tubes. 

Data  for  further  improvements  of 
reliable  tube  specifications  are  being 
accumulated  directly  from  the  field 
operations  or  by  orderly  review  with 
other  services  and  industries.  Results 
are  being  incorporated  in  MIL  speci¬ 
fications. 

The  importance  of  this  entire  re¬ 
liability  program  cannot  be  over¬ 
emphasized.  As  was  stated  in  the 
beginning  of  this  article,  continuous 
operation  of  an  equipment  often  de¬ 
pends  on  the  efficiency  of  the  electron 
tubes  employed  in  the  equipment. 
Although  the  Government  is  vitally 
interested  in  improvement  of  tactical 
equipments,  it  is  a  noteworthy  fact 
that  commercial  interests  are  also  be¬ 
ing  tenefitted  in  this  program.  Re¬ 
sults  of  environmental  studies  con¬ 
ducted  throughout  the  world  by 
ARINC  and  the  analytical  studies 
made  by  Cornell  are  made  available 
to  the  Reliability  Task  Force  for  dis¬ 
semination  to  the  Services  and  indus¬ 
try  and  to  such  organizations  as  the 
Armed  Forces  Electro  Standards 
Agency,  the  Armed  Services  Electron 
Tube  Committee,  the  Aircraft  Indus¬ 
tries  Association,  and  the  Radio- 
Electronics-Television  Manufacturers 
Association. 
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Stretching  the  Path  of  an  Electronic  Pulse 


Military  coding  equipment  takes  one  pulse  and 
inserts  it  into  a  delay  line  and  in  effect  sends  it 
over  a  number  of  paths,  each  of  different  lengths. 
Combining  the  output  of  the  paths  gives  a  pulse 
train  with  pulses  spaced  in  accordance  with  arti¬ 
ficial  length  of  the  path.  Ordinarily  the  flexibility 
of  the  equipment  is  limited  by  the  fixed  taps  in  the 
delay  line  and  the  accuracy  is  established  by 
auxiliary  circuitry. 

Now  Admiral  research  has  developed  a  com¬ 
pletely  new  type  of  delay  line  which  is  infinitely 


variable  within  its  over-all  capacity.  It  is  adjust¬ 
able  with«<the  greatest  facility  for  any  desired 
interval.  The  accuracy  of  this  line  is  limited  only 
by  the  accuracy  of  the  measuring  equipment. 
Moreover,  the  Admiral  delay  line  requires  less 
complicated  switching  apparatus.  Weight  and  bulk 
are  reduced.  Fewer  components  permit  faster 
production  at  lower  cost.  Here  is  one  more  exam¬ 
ple  of  Admiral’s  capabilities  in  the  field  of  military 
electronics.  Address  inquiries  to: 


Admiral 
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CORPORATION 

Government  Laboratories  Division 
Chicago  47,  Illinois 


LOOK  TO  Admiral  for 

•  RESEARCH  e  DEVELOPMENT  e  PRODUCTION 
in  thn  finlds  of: 

COMMUNICATIONS,  UHF  and  VHF,  airborne  and  ground. 
MILITARY  TELEVISION,  receiving  and  transmitting,  airborne 
and  ground. 

RADAR,  airborne,  ship  and  ground. 

RADIAC  •  MISSILE  GUIDANCE  •  CODERS  and  DECODERS 
TELEMETERING  •  DISTANCE  MEASURING  •  TEST  EQUIPMENT 


FACILITIES  BROCHURE 

describing  Admiral  plants,  equip« 
ment  and  experience  sent  on 
request. 


ENGINEERS!  The  wide  scope  of  work  in  progress  at  Admiral 
creates  challenging  opportunities  in  the  field  of  your  choice. 
Write  to  Director  of  Engineering  and  Research,  Admiral 
Corporation,  Chicago  47,  Illinois. 
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AUTO-CAL 


•  AUTOMATIC  FREQUENCY  CALIBRATOR 


CONCEIVED  and  DEVELOPED  BY 


the  AUTO-CAL  can: 


AUTOMATICALLY  Calibrate  over  1000  Frequencies 
i  in  ONE  HOUR!  and  SIAAULTANEOUSLY 

AUTOMATICALLY  Type  these  Frequencies  on  CALIBRATION  DATA  CARDS 


The  LORAL  AUTO-CAL  has  slashed 

CALIBRATION  and  RECORDING  TIME  by 
533%  within  an  accuracy  of  .005% 

0*Uu  LORAL  HAS  THE  AUTO-CAL! 


Dept.  S-n 


Y^our  inquiry  for  CALIBRATION  or  RECALIBRATION  of  FREQUENCY  METERS  —  Military,  Industrial  or  Commercial  —  is  solicited! 


LORAL  ELECTRONICS  CORPORATION 


794  EAST  140th  STREET 


NEW  YORK  54,  N.  Y. 
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RADAR  THAT  PUTS 
THE  FINGER  ON  STORMS 


Raytheon  Storm  Detector  Radar,  the  AN/CPS-9, 
locates  storms  up  to  300  miles  away,  measures  their 
distance,  direction,  height  —  indicates  the  presence 
of  rain  or  snow.  Storm  Detector  Radar  was  developed 
by  Raytheon  in  cooperation  with  Signal  Corps 
engineers  for  use  by  all  military  services.  The 
“3-dimensional”  picture  provided  by  this  unit  is 
invaluable  to  the  quick,  precise  forecasting  demanded 

by  modem  military  operations. 

Civilian  applications  of  this  equipment  will 
supply  vital  information  to  commercial  airlines,  power 
utilities  and  the  U.  S.  Weather  Bureau. 
Reliable,  accurate,  versatile,  the  Storm  Detector 
Radar  demonstrates  again  that  Raytheon  means  . 

“Excellence  in  Electronics. 


RAYTHEON  MANUFACTURING  COMPANY 


WALTHAM  5*4  MASSACHUSETTS 


